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MINUTES 

OF   THE 

FOURTH   ANNUAL   MEETING 

OF   THE 

AMERICAN  PEDIATRIC  SOCIETY, 

HELD  IN  BOSTON,  MASS.,  IsLW  2,  3  AND  4,  1892. 


First  Day — Afternoon  Session. — The  President,  Wm. 
Osier,  M.D.,  of  Baltimore,  Md.,  called  the  meeting  to 
order  at  four  o'clock,  in  the  Hall  of  the  Boston  Medical 
Library  Association. 

The  following  members,  besides  a  large  number  of 
visiting  physicians,  were  present:  S.  S.  Adams,  M.D., 
Washington;  A.  D.  Blackader,  M.D.,  Montreal;  W.  D. 
Booker,  M.D.,  Baltimore;  E.  M.  Buckingham,  M.D.,  Bos- 
ton; Augustus  Caille,  M.D.,  F.  M.  Crandall,  M.D.,  New 
York;  Chas.  Warrington  Earle,  M.D.,  Chicago;  L.  Em- 
mett  Holt,  M.D.,  Francis  Huber,  M.D.,  New  York; 
Henry  Jackson,  M.D.,  Boston;  A.  Jacobi,  M.D.,  Henry 
Koplik,  M.D.,  William  P.  Northrup,  M.D.,  New  York; 
Wm.  Osier,  M.D.,  Baltimore;  C.  P.  Putnam,  M.D.,  T.  M. 
Rotch,  M.D.,  Boston;  K.  B.  Rachford,  M.D.,  Newport,  Ky. ; 
A.  Seibert,  M.D.,  New  York;  C.  W.  Townsend,  M.D., 
Boston;  Wm.  Perry  Watson,  M.El,  Jersey  City,  and  J. 
E.  Winters,  M.D.,  New  York. 

On  motion,  the  minutes  of  the  last  annual  meeting  were 
approved  as  published  in  the  Archives  of  Pediatrics, 
November,  1891. 

On  motion,  it  was  ordered  that  all  the  papers  presented 
to  this  meeting  with  the  discussions  thereon  be  furnished 
exclusively  to  the  Archives  of  Pediatrics  for  publica- 
tion therein;  the  publishers  in  turn  agreeing  to  make 
three  hundred  bound  reprints  thereof  for  the  Society  free 
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of  all  expense,  and  similar  to  those  furnished  at  the  last 
meeting. 

The  President,  Wm.  Osier,  M.D.,  then  delivered  his 
annual  address,   "  Remarks  on  Specialism." 

Dr.  Augustus  Caille  then  read  a  paper  on  "  Experi- 
ments as  to  the  Value  of  Nascent  Ozone  in  Certain  Forms 
of  Diseases  of  Children,  with  Demonstration  of  an  Ef- 
ficient Generator,"  which  was  discussed  by  Drs.  Holt, 
Rotch,  Northrup,  Blackader,  Louis  Fischer,  of  New 
York,  and  Rachford. 

Dr.  Chas.  Warrington  Earle  then  read  a  paper  on 
"  Manifestations  of  La  Grippe  in  Children,"  which  was 
discussed  by  Drs.  Rotch,  Jacobi,  Caille,  Huber,  Holt, 
Adams,  Blackader  and  Booker. 

Dr.  Chas.  P.  Putnam  then  read  a  paper  on  "  An  Epi- 
demic of  Alopecia  in  a  School  of  Girls,"  which  was  dis- 
cussed by  Drs.  Bowan  and  White,  of  Boston,  and  Jacobi. 

On  motion,  the  Society  adjourned  at  six  o'clock. 

Second  Day — Morning  Session. — The  Society  was  called 
to  order  by  President  Osier  at  ten  o'clock. 

Dr.  Jacobi  reported  a  "  Case  of  Hydrorrhachis  and 
Hydrocephalus,"  with  specimens,  which  was  discussed  by 
Drs.  Holt, Osier,  Koplik,  Blackader,  Caille  and  Northrup. 

Dr.  W.  D.  Booker  then  read  a  paper  on  "  The  Relation 
of  Pseudo-Diphtheric  Angina  to  Diphtheria." 

Dr.  Henry  Koplik  then  read  a  paper  on  "  Forms  of 
Diphtheria  which  Simulate  Simple  Angina." 

Dr.  Francis  Huberthen  read  a  report  of  "  Two  Tracheal 
and    Bronchial  Casts,"   with    presentation    of  specimens. 

A  paper  on  the  "  Diagnosis  of  Diphtheria,"  by  Dr.  J. 
Lewis  Smith,  was,  in  the  absence  of  the  doctor  on  ac- 
count of  illness,  read  by  title.  The  President  then  an- 
nounced that  these  papers  were  open  to  discussion,  which 
was  participated  in  by  Drs.  Caille,  Seibert,  Louis  Fischer, 
of  New  York,  Earle  and  Jacobi. 

Dr.  T.  M.  Rotch,  of  the  Committee  on  "  Nomenclature 
of  Stomatitis  "  reported  progress. 

On  motion,  the  Society  adjourned  at  1.30  P.M. 
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Seco7id  Day — Afternoon  Session. — The  Society  was 
called  to  order  by  Dr.  Jacobi,  in  the  absence  of  the  Presi- 
dent, at  three  o'clock. 

Dr.  William  P.  Northrup  then  read  a  paper  on  "  Ty- 
phoid Fever  in  Children  under  Two  Years."  Dr.  Chas. 
Warrington  Earle  then  read  a  paper  on  "  Typhoid  Fever 
in  Children."  A  paper  on  "Typhoid  Fever  in  Infancy," 
by  W.  S.  Christopher,  M.D.,  of  Chicago,  was  then  read  by 
Dr.  Watson.  The  acting  President  then  announced  that 
these  papers  were  open  to  discussion,  which  was  partici- 
pated in  by  Drs.  Koplik,  Jacobi,  Blackader,  Winters, 
Huber,  Seibert,  Adams  and  Rotch.  Dr.  Osier  arrived  and 
took  the  chair.  Dr.  B.  K.  Rachford  then  read  a  paper 
on  the  "  Anaemia  of  Tuberculosis,"  which  was  discussed 
by  Drs.  Louis  Fischer,  of  New  York,  Osier  and  Rotch. 

Dr.  Chas.  W.  Townsend  then  read  a  report  of  a  "  Case 
of  Sporadic  Cretinism,"  which  was  discussed  by  Drs. 
Huber,  Earle,  Osier  and  Rotch. 

On  motion,  the  Society  adjourned  at  6.30  o'clock. 

Secojid  Day — Evening  Session. — A  business  meeting 
was  held  at  the  residence  of  Dr.  T.  i\I.  Rotch,  No.  197 
Commonwealth  Avenue,  at  eight  o'clock. 

In  the  absence  of  the  President,  Dr.  T.  M.  Rotch  was 
elected  to  the  chair. 

The  Council  reported  the  following  nominations  to  of- 
fice and  membership,  which  were  unanimously  approved: 

President,  A.  D.  Blackader,  M.D.,  Montreal;  First  Vice- 
President,  John  M.  Keating,  M.D.,  Colorado  Springs; 
Second  Vice-President,  Chas.  Warrington  Earle,  M.D., 
Chicago;  Secretary,  S.  S.  Adams,  M.D.,  Washington; 
Recorder,  Wm.  Perry  Watson,  M.D.,  Jersey  City;  Treas- 
urer, Chas.  W.  Townsend,  M.D.,  Boston. 

Member  of  Council,  T.  M.  Rotch,  M.D.,  Boston. 

Membership,  J.  P.  Crozer  Griffith,  M.D.,  Philadelphia; 
T.  F.  Sherman,  M.D..  Boston. 

Resignations  were  received  and  accepted  from  O.  P. 
Rex,  M.D.,  Philadelphia;  A.  V.  Meigs,  M.D.,  Phila- 
delphia. 
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The  following  amendments  to  the  Constitution  proposed 
at  the  last  meeting  were  adopted  as  amended,  viz.:  To 
Art.  VIII.  "  The  membership  shall  be  limited  to  sixty, 
and  that  every  applicant  for  membership  shall  accompany 
his  application  b}-  printed  copies  or  references  thereto  of 
papers  published  by  him  and  of  the  official  positions  held 
by  him,  as  well  as  such  other  scientific  work  in  pediatrics 
as  he  may  have  accomplished;  and,  furthermore,  that 
membership  shall  be  completed  by  the  signifying  of  ac- 
ceptance of  election  and  a  payment  of  an  initiation  fee  of 
ten  dollars."  To  Art.  XII.  "Or  for  non-payment  of  dues 
for  one  year,  two  notifications  being  given." 

On  motion  it  was  ordered  that  the  place  of  meeting  in 
1893  shall  be  at  least  thirty  miles  from  New  York  City, 
and  that  its  selection  and  the  time  thereof  be  left  to  the 
Council. 

On  motion,  the  Society  adjourned  at  nine  o'clock. 

Third  Day — Morning  Session. — The  Society  was  called 
to  order  by  the  President  at  ten  o'clock. 

Dr.  Seibert  then  read  a  paper  on  "  Syphilitic  Broncho- 
Stenosis  in  Children,"  which  was  discussed  by  Drs.  Caille, 
Louis  Fischer,  of  New  York,  and  Jackson. 

Dr.  S.  S.  Adams  then  read  a  report  of  "  A  Case  of  Death 
from  Laryngismus  Stridulus  in  Incipient  Rachitis,"  which 
was  discussed  by  Drs.  Huber,  Earle,  Blackader,  Caille, 
Seibert,  Koplik  and  Jacobi. 

Dr.  Francis  Huber  then  read  the  report  of  a  case  of 
"  Sacro-Coccygeal  Tumor  in  a  Child  Three  Weeks  Old; 
Operation;  Recovery."    • 

Dr.  A.  Jacobi  then  read  "  A  Note  on  Peroxide  of  Hy- 
drogen," which  was  discussed  by  Drs.  Caille,  Blackader, 
Seibert,  Buckingham,  Koplik,  Huber   and  Earle. 

The  subject  for  discussion  arranged  by  the  Council  on 
"  The  Relation  of  Rheumatism  and  Chorea,"  was  then 
opened  by  Dr.  Chas.  W.  Townsend,  who  was  followed  by 
Dr.  F.  M.  Crandall  and  Dr.  S.  S.  Adams. 

The  general  discussion  was  then  participated  in  by  Drs. 
M.   Allen  Starr,  of  New  York   (in  a  letter  to    the   Presi- 
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dent),  Jacobi,  Holt,  Booker,  Louis  Fischer,  of  fJew  York, 
and  Osier. 

On  motion,  the  Society  adjourned  at  1.30  o'clock. 

Third  Day — Afternoon  Session. — The  Society  was  called 
to  order  by  President  Osier  at  three  o'clock. 

Dr.  T.  M.  Rotch  read  a  paper  on  "  The  Value  of  Milk 
Laboratories  for  the  Advancement  of  Our  Knowledge  of 
Artificial  Feeding,"  which  was  discussed  by  Drs.  Booker, 
Koplik,  Jackson,  Holt,  Blackader,  Jacobi  and  Osier. 

Dr.  L.  Emmett  Holt  then  read  a  paper  on  "Clinical 
Examination  of  Breast  Milk,"  which  was  discussed  by 
Drs.  Charles  Harrington,  of  Boston,  Rotch  and  Black- 
ader. 

Dr.  Henry  Jackson  then  presented  resolutions  on  the 
death  of  John  Amory  Jeffries,  M.D.,  late  member  of  this 
Society,  which  were  spoken  to  by  Drs.  Adams  and 
Rotch. 

Dr.  Holt,  on  behalf  of  the  Auditing  Committee,  re- 
ported that  the  accounts  were  found  correct. 

Dr.  S.  S.  Adams  then  moved  that  the  Society  express 
its  thanks  to  the  President  of  the  Medical  Library  Asso- 
ciation for  the  use  of  their  room,  and  to  the  local  com- 
mittee for  their  kindness  in  taking  care  of  the  Society. 
Carried. 

Dr.  T.  M.  Rotch  then  moved  the  thanks  of  the  Society 
to  the  retiring  President  for  the  courtesy  and  skill  with 
which  he  has  arranged  our  meetings.    Carried. 

Dr.  A.  D.  Blackader  said:  "  On  the  part  of  the  stran- 
gers to  Boston  I  desire  to  express  our  gratitude  for  the 
extreme  courtesy  that  the  Society  has  shown  us." 

Dr.  T.  M.  Rotch  said:  "The  Boston  members  feel 
grateful  to  the  members  outside  for  coming  to  our  meet- 
ing and  making  it  a  success." 

The  President,  Dr.  Wm.  Osier,  said:  "I  congratulate 
you,  gentlemen,  on  the  success  of  the  meeting,  and  now 
declare  the  meeting  adjourned  sine  die." 

Wm.  Perry  Watson,  M.D., 

Recorder. 


REMARKS  ON  SPECIALISM. 

BY   WM.    OSLER,    M.D., 
Professor  of  Medicine  in  the  Johns  Hopkins  University,  Baltimore. 

Gentlemen  :  First,  let  me  express  my  gratitude  for 
your  kindness  in  conferring  upon  me  the  honor  of  your 
Presidency — an  honor  enhanced  by  the  standing  and 
character  of  the  men  who  have  previously  occupied  this 
chair.  To  have  selected  as  your  presiding  officer  one 
whose  work  has  lain  in  the  wide  field  of  general  medicine, 
is  an  indication  that  you  duly  appreciate  the  relation  of 
the  special  subject  in  which  we  are  now  interested,  and  to 
which  this  society  is  devoted.  The  diseases  incident  to 
infancy  and  childhood  are  so  varied,  covering  every  de- 
partment of  internal  medicine,  as  well  as  of  surgery,  that 
the  broad  distinctions  emphasized  by  the  names  physician 
and  surgeon  suffice  to  characterize  us,  and  happily  we 
have  not  as  yet  been  stamped  with  a  distinctive  appella- 
tion, under  which  so  many  of  our  colleagues  in  other  lines 
labor.  In  the  extraordinary  development  of  modern 
medicine  limitation  in  work  is  inevitable,  and  although  as 
practitioners  and  teachers  we  are  all  necessarily  inter- 
ested, to  some  degree,  in  the  diseases  of  children,  there 
are  among  us  those  who  find  in  them  their  chief  occupa- 
tion, and  our  society  is  but  an  organized  expression  of 
a  very  natural  desire  to  unite  for  the  purposes  of  study. 

On  an  occasion  of  this  kind  it  seems  best  to  me  not  to 
discuss  any  particular  subject,  but  to  deal  with  some 
problem  of  general  interest,  with  bearings,  however,  upon 
our  organization.  In  comparison  with  the  older  countries 
of  Europe,  specialism  may  truly  be  said  to  be  the  most 
distinctive  feature  in   the  medical  profession  of  America. 
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And  it  may  not  be  inappropriate  to  consider  here  a  few 
of  its  advantages  and  disadvantages. 

"  That  which  has  been  is  that  which  shall  be."  Medi- 
cine may  be  said  to  have  begun  with  specialists.  The 
Ebers  Papyrus  is  largely  taken  up  with  the  consideration 
of  local  diseases,  and  centuries  later  we  find  in  Greece 
certain  individuals  treating  special  ailments;  and  Aristo- 
phanes satirizes  a  "  rectum  specialist"  in  a  way  not  unlike 
our  comic  journals  would  "  poke  fun  "  at  an  oculist  or  an 
aurist.  The  tail  of  our  emblematic  snake  has  returned  into 
its  mouth  ;  at  no  age  has  specialism  been  so  rife.  To 
follow  its  gradual  development  during  the  present  century 
would  take  more  time  than  is  at  my  disposal,  and  would 
not  be  a  profitable  task.  The  rapid  increase  of  knowledge 
has  made  concentration  in  work  a  necessity  ;  specialism 
is  here,  and  here  to  stay. 

The  advantages  to  the  profession  which  followed  this 
differentiation  have  nowhere  been  more  striking  than  in 
this  country,  and  the  earnest  workers  in  ophthalmology, 
gynaecology,  dermatology,  and  other  branches  have  con- 
tributed largely  to  inculcate  the  idea  oi  tJioroiigJiiiess,  the 
necessity  for  which  is  apt  to  be  lost  sight  of  in  the  hurry 
and  bustle  incident  to  the  growth  of  a  nation.  Better 
work  is  done  all  along  the  line;  a  shallow  diffuseness 
has  given  place  to  the  clearness  and  definiteness  which 
comes  from  accurate  study  in  a  limited  field.  The  day 
has  gone  by  for  Admirable  Crichtons,  and  although  we 
have  a  few  notable  illustrations  in  our  ranks  of  men  who 
have  become  distinguished  authorities  in  eye  and  skin 
diseases,  and  upon  syphilis,  without  sacrificing  their  in- 
terests in  general  surgery,  such  are  necessarily  rare,  and, 
unfortunately,  from  the  very  circumstances  of  the  case 
likely  to  become  more  uncommon.  Then  how  comfort- 
ing to  the  general  practitioner  is  the  wise  counsel  of  the 
specialist.  We  take  him  a  case  that  has  puzzled  and  an- 
noyed us,  the  diagnosis  of  which  is  uncertain,  and  we 
consult  in  vain  the  unwritten  records  of  our  experience 
and  the  printed  records  of  our  books.  He  labels  it  in  a 
few  minutes  as  a  coleopterist  would  a  beetle,  and  wc  feel 
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grateful  for  the  accuracy  of  his  information  and  happy  in 
the  possession  of  the  label.  And  if  sometimes  (standing 
like  Aaron  between  life  and  death)  he  illumines  too 
brightly  the  darkness  of  our  ignorance,  are  we  not  as 
often  beholden  to  him  for  gentle  dealing  ? 

It  is  almost  unnecessary  to  remark  that  the  public,  in 
which  we  live  and  move,  has  not  been  slow  to  recognize 
the  advantage  of  a  division  of  labor  in  the  field  of  medi- 
cine. The  desire  for  expert  knowledge  is,  however,  now 
so  general  that  there  is  a  grave  danger  lest  the  family 
doctor  should  become,  in  some  places,  a  relic  of  the  past. 
It  must  indeed  be  a  comfort  to  thousands  to  feel  that  in 
the  serious  emergencies  of  life,  expert  skill,  is  now  so 
freely  available.  Perhaps,  as  specialists,  no  class  in  our 
profession  has  been  more  roundly  abused  for  meddlesome 
work  than  the  gynaecologists,  and  yet  what  shall  not  be 
forgiven  to  the  men,  who,  as  a  direct  outcome  of  the  very 
operative  details  which  have  received  the  bitterest  criti- 
cism, have  learned  to  recognize  tubal  gestation,  and  are 
to-day  saving  lives  which  otherwise  would  inevitably 
have  been  lost .''  I  have  known  Formad  to  show  in  one 
year  at  the  Philadelphia  Pathological  Society,  ten  or 
twelve  examples  of  ruptured  tubal  pregnancy  obtained 
in  medico-legal  work  (sudden  deaths)  in  that  city.  The 
benefits  which  the  public  reap  from  specialism  may  be 
gathered  from  the  fact  that  in  a  not  much  longer  period 
of  time  I  have  seen  seven  specimens  of  tubal  gestation, 
not  removed  by  the  pathologist,  but  by  the  gynae- 
cologist, with  the  saving  of  five  lives.  The  conservatism, 
which  branded  ovariotomists  as  butchers  and  belly-rip- 
pers, is  not  yet  dead  among  us,  and  I  say  it  frankly,  to 
our  shame,  that  it  has  not  always  been  professional  en- 
couragement which  has  supported  the  daring  advances  on 
special  lines.  Humanity  owes  a  great  debt  of  gratitude 
to  the  devoted  men  who  have  striven  during  the  past 
half  century  for  exactness  in  knowledge  and  for  its  prac- 
tical application  in  all  departments,  a  debt  too  great  to 
pay,  too  great,  one  sometimes  feels,  even  to  acknowl- 
edge. 
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Specialism  is  not,  however,  without  many  disadvan- 
tages. A  radical  error  at  the  outset  is  the  failure  to 
recognize  that  the  results  of  specialized  observation  are 
at  best  only  partial  truths,  which  require  to  be  correlated 
with  facts  obtained  by  wider  study.  The  various  organs, 
the  diseases  of  which  are  subdivided  for  treatment,  are 
not  isolated,  but  complex  parts  of  a  complex  whole,  and 
every  day's  experience  brings  home  the  truth  of  the  say- 
ing, "when  one  member  suffers  all  the  members  suffer 
with  it."  Plato  must  have  discussed  this  very  question 
with  his  bright  friends  in  the  profession — Eryximachus, 
perhaps, — or  he  never  could  have  put  the  following  words 
in  the  mouth  of  Socrates  :  "  I  dare  say  that  you  may 
have  heard  eminent  physicians  say  to  a  patient  who  comes 
to  them  with  bad  eyes,  that  they  cannot  cure  the  eyes  by 
themselves,  but  that  if  his  eyes  are  to  be  cured,  his  head 
must  be  treated;  and  then  again  they  say  that  to  think 
of  curing  the  head  alone  and  not  the  rest  of  the  body  also, 
is  the  height  of  folly.  And  arguing  in  this  way  they  apply 
their  methods  to  the  whole  body,  and  try  to  treat  and 
heal  the  whole  and  the  part  together.  Did  you  ever  ob- 
serve that  this  is  what  they  say  .''  "  A  sentence  which 
embodies  the  law  and  the  gospel  for  specialists. 

A  serious  danger  is  the  attempt  to  manufacture  rapidly 
a  highly  complex  structure  from  ill-seasoned  material. 
The  speedy  success  which  often  comes  from  the  cultiva- 
tion of  a  speciality  is  a  strong  incentive  to  young  men  to 
adopt  early  a  particular  line  of  work.  How  frequently 
are  we  consulted  by  sucklings  in  our  ranks  as  to  the  most 
likely  branch  in  which  to  succeed,  or  a  student,  with  the 
brazen  assurance  which  only  ignorance  can  give,  an- 
nounces that  he  intends  to  be  a  gynaecologist  or  an  ocu- 
list. No  more  dangerous  members  of  our  profession 
exist  than  those  born  into  it,  so  to  speak,  as  specialists. 
Without  any  broad  foundation  in  physiology  or  pathology, 
and  ignorant  of  the  great  processes  of  disease  no  amount 
of  technical  skill  can  hide  from  the  keen  eyes  of  col- 
leagues defects  which  too  often  require  the  arts  of  the 
charlatan  to  screen  from  the  public. 
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In  the  cultivation  of  a  speciality  as  an  art  there  is  a 
tendency  to  develop  a  narrow  and  pedantic  spirit  ;  and 
the  man  who,  year  in  and  year  out,  examines  eyes,  pal- 
pates ovaries,  or  tunnels  urethras,  without  regard  to  the 
wider  influences  upon  which  his  art  rests,  is  apt,  insen- 
sibly perhaps,  but  none  the  less  surely,  to  acquire  the 
attitude  of  mind  of  the  old  Scotch  shoemaker,  who,  in 
response  to  the  Dominie's  suggestions  about  the  weightier 
matters  of  life,  asked,  "  D'ye  ken  leather  ?  "  There  is 
not  a  single  department,  the  study  of  which  does  not 
carry  with  it  the  correction  of  this  most  lamentable  ten- 
dency. Problems  in  physiology  and  pathology  touch  at 
every  point  the  commonest  affections,  and  exercised  in 
these,  if  only  in  the  early  years  of  professional  life,  the 
man  is  chastened,  so  to  speak,  and  can  never,  even  in  the 
daily  round  of  the  most  exacting  practice,  degenerate 
into  a  money-making  machine.  And  let  the  younger  of 
my  hearers  lay  this  to  heart:  scan  the  lives  of  say  twenty 
of  the  men  most  prominent  in  special  lines  of  medicine 
and  surgery  to-day  in  this  country,  and  you  will  find, 
with  scarcely  an  exception,  the  early  years  devoted  to 
anatomical,  physiological,  or  pathological  studies.  They 
rose  high  because  the  foundations  were  deep.  The  most 
distinguished  oculists  have  been  men  trained  in  physi- 
ology and  pathology;  and  some, like  Sir  William  Bowman, 
have  had  reputations  so  preeminent  in  several  depart- 
ments that  the  identity  of  the  physiologist  has  been  lost 
in  the  ophthalmologist. 

In  the  larger  cities  the  work  of  the  specialist  encroaches 
more  and  more  upon  that  of  the  general  practitioner,  and 
this  condition,  though  in  many  ways  to  be  regretted,  is 
not  likely  to  be  changed.  I  have  known  the  head  of  a 
houseliold  pay,  in  the  course  of  a  year,  for  the  professional 
services  of  six  physicians — a  gynaecologist,  an  oculist,  a 
laryngologist,  a  dermatologist,  and  a  surgeon.  What  re- 
mained after  this  partition  of  the  general  practitioner 
came  in  sixth  and  looked  after  the  health  of  the  children. 
It  is  interesting  to  note  that  to  this  one  pertains  the  func- 
tions to  a  large  extent  of  the  old  family  doctor,  and  further 
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advice  is  usually  sought  through  him  or  at  his  suggestion. 
In  the  evolution  of  the  specialist,  the  children's  doctor  is 
the  last  to  appear,  not  because  of  any  extreme  differen- 
tiation, but  rather  he  is  a  vestigial  remnant  of  what  was 
formerly  in  cities  the  general  practitioner.  May  I  not 
say  that  there  are  members  of  our  society  whose  interest 
in  their  work  is  largely  due  to  this  new  feature  in  domes- 
tic life  }  In  the  division  of  the  household  among  our 
brethren,  the  children  alone  remain,  and  fortunately 
their  ailments  are  too  diversified  to  allow  much  special- 
ization. 

After  all,  though  specialism  is  rife,  and  has  so  carved 
the  "body  of  physic"  that  Hippocrates  would  scarcely 
recognize  it,  and  though  its  sounds  go  out  loudly  and 
echo  through  the  journals  and  society  reports,  neverthe- 
less, I  would  boldly  make  claim  for  a  wider  diffusion  of 
its  benefits.  Of  dwellers  in  cities  arrogance  is  a  peculiar 
trait,  and  we  discuss  problems  in  a  "  surely-we-are-the- 
people  "  style,  forgetting  that  outside  lie  the  greater  mil- 
lions equally  precious  to  .^sculapius,  and  under  the  care 
of  men  who  cannot  specialize,  who  must  be  able  to  set 
fractures,  perform  version,  treat  iritis  as  well  as  fever, 
earache  as  well  as  the  itch.  What  of  the  benefits  of  spe- 
cialism to  this  larger  class  from  whose  ranks  the  cities  are 
replenished  and  whose  health  is  so  essential  to  the  nation  .-* 
The  out-door  department  of  our  hospitals  and  the  con- 
sulting-rooms of  city  physicians  tell  of  the  necessity  of 
special  knowledge  to  these  people,  particularly  in  emer- 
gencies and  in  the  graver  and  more  unusual  forms  of  dis- 
ease; but  those  who  thus  avail  themselves  form  but  a  frac- 
tion of  the  numbers  who  require  technical  skill  for  the 
purposes  of  diagnosis  or  treatment.  Very  little  additional 
knowledge  enables  the  general  practitioner  to  grapple 
with  a  large  proportion  of  the  cases  which  in  cities  come 
under  the  care  of  the  specialist.  The  question  resolves 
itself  into  one  of  education.  It  is  impossible  in  three  ses- 
sions to  bring  men  beyond  the  superficial  routine,  but  in 
a  more  prolonged  course — as  I  know  from  experience — the 
student  can  be  taught  practically,  in  the  wards  and  dis- 
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pensaries  enough  of  the  technique  of  the  specialist  to  give, 
at  least,  a  foundation  upon  which  to  work.  He  should 
leave  the  schools  knowing  the  practical  application  of  the 
microscope,  the  ophthalmoscope  and  the  larjmgoscope,  and 
in  these  and  other  lines  he  should  have  proceeded  to  the 
stage  in  which  he  recognizes  the  limitations  of  his  knowl- 
edge. Such  a  man,  in  general  practice,  should  know  a  ■ 
"  choked-disc  "  ;  the  examination  for  tube-casts  should 
be  a  familiar,  every-day  task;  and  he  should  be  able  to 
tell  whether  a  vocal  chord  was  paralyzed.  A  serious  ob- 
stacle to  this  happy  consummation — which  can  be  reached 
in  a  well  ordered  system  of  education — is  the  absence,  in 
the  early  years  of  practice,  of  material  upon  which  to 
freshen  the  memory  and  to  "keep  the  hand  in";  but  the 
man  who,  as  a  student,  has  reached  a  certain  point  always 
retains  some  measure  of  the  old  facility.  The  post-grad- 
uate schools  have  done  much  to  enable  men  to  revive 
and  to  acquire  technical  skill,  and  have  been  of  great 
service  in  generalizing  special  knowledge.  In  the  prac- 
tice of  a  good,  all-round  man,  the  number  of  cases  de- 
manding the  help  of  a  specialist  is,  after  all,  not  great. 
The  ordinary  run  of  nervous  disorders  should  be  recog- 
nized, adenoid  vegetations  he  would  treat  with  the  skill 
of  a  laryngologist;  he  would  know  enough  not  to  tinker 
with  a  case  of  glaucoma  ;  and  though  he  might  not  diag- 
nose a  pus-tube  from  tubal  gestation,  he  would  (in  this  as 
in  other  details)  have  learned  to  know  his  limits  and  be 
ready  to  seek  further  advice. 

With  the  revival  and  extension  of  education  the  bene- 
fits of  specialism  will  become  more  widespread,  and  to  this 
end  the  efforts  of  colleges  and  hospitals  should  be  directed. 

The  organization  of  societies  for  the  study  of  particular 
diseases  has  been  of  late  a  very  notable  feature  in  the 
professional  life  of  this  country.  Since  the  foundation  of 
the  Ophthalmological  Society,  more  than  a  dozen  asso- 
ciations have  been  formed,  and  their  union  in  a  triennial 
congress  has  proved  a  remarkable  success.  These  so- 
cieties stimulate  work,  promote  good-fellowship,  and  aid 
materially   in  maintaining   the    standard    of  professional 
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scholarship.  They  are  nearly  all  exclusive  bodies,  limited 
in  membership,  and  demanding  for  admission  evidence 
of  special  fitness.  This  point  is  sometimes  urged  against 
them;  but  the  members  exercise  no  arbitrary  privilege  in 
asking  of  candidates  familiarity  with  the  subject,  and  evi- 
dence of  ability  to  contribute  to  the  general  store  of 
knowledge.  In  some  of  the  specialties  these  societies 
have  been  particularly  useful  in  disciplining  men  who 
have  traduced,  not  the  code,  but  the  unwritten  traditions 
of  our  craft,  acting  as  if  they  were  vendors  of  wares  to  be 
hawked  in  the  market-place. 

Our  own  society  may  be  regarded  as  the  outcome  of  a 
notable  revival,  during  the  past  few  years,  of  interest  in 
the  study  of  the  diseases  of  children.  The  existence  of  a 
special  journal  devoted  to  pediatrics,  and  the  successful 
issue  of  a  large  cyclopaedia  of  the  diseases  of  children 
testify  to  the  appreciation  on  the  part  of  the  profession  of 
the  necessity  for  the  more  accurate  study  of  this  branch. 
This  body  offers  to  men  who  are  working  and  teaching  in 
pediatrics  an  opportunity  of  knowing  each  other,  of  dis- 
cussing subjects  of  common  interest,  and  through  the 
medium  of  their  publications  making  general  the  more 
special  details  of  value  in  practice.  The  programme  be- 
fore you  indicates  clearly  that  we  are  all  workers  in  gen- 
eral medicine;  and  may  the  character  of  the  papers  and 
the  discussions  be  the  best  justification  of  the  existence 
of  an  organization  devoted  to  the  study  of  a  particular 
section  in  that  field. 


EXPERIMENTS  AS  TO  THE  VALUE  OF  NAS- 
CENT OZONE  IN  CERTAIN  FORMS  OF 
DISEASES  OF  CHILDREN  WITH  DEMON- 
STRATION OF  AN  EFFICIENT  GENERA- 
TOR* 

BY    AUGUSTUS   CAILLE,    M.D., 
Professor  of  Children's  Diseases,  Post-Graduate  Medical  School,  New  York. 

At  the  last  meeting  of  the  Congress  for  the  study  of 
Tuberculosis,  Messrs.  Labbe  and  Oudin  reported  their  ex- 
perience as  to  the  value  of  inhalations  of  ozone  in  pulmo- 
nary tuberculosis. 

After  referring  in  detail  to  a  former  communication  re- 
garding the  physiological  action  of  ozone,  its  innocuous- 
ness  after  protracted  inhalation  and  its  assimilation  by  the 
system  as  shown  by  the  increase  of  oxyhaemoglobin  in 
the  blood,  the  above-mentioned  authors  laid  particular 
stress  upon  the  value  of  ozone  as  a  parasiticide  and  anti- 
septic of  high  order,  inasmuch  as  many  forms  of  living 
bacteria  including  the  pure  culture  of  the  bacillus  tuber- 
culosis were  destroyed  when  brought  into  contact  with 
nascent  ozone.  As  a  result  of  their  laboratory  and  bed- 
side experiments,  Labbe  and  Oudin  claim  a  double  action 
for  ozone  in  tuberculous  subjects. 

1.  Increased  metabolism  in  consequence  of  the  high 
oxidizing  power  of  ozone. 

2.  Destruction  of  the  tubercle-bacillus  in  the  tissues  in 
consequence  of  its  oxidizing  power,  and  extreme  diffusi- 
bility  and  ability  to  reach  directly  and  indirectly  the  foci 
of  disease  in  the  lung. 

Our  French  colleagues  came  to  this  conclusion  after  a 
three  years'  study  of  the  subject  in  thirty-eight  cases  of 
pulmonary  tuberculosis. 

Of  these  thirty-eight  cases  seven  were  in  the  first  stage, 
twenty-three  in  the  second  stage,  eight  in  the  third 
stage    of  disease.     Thirteen    cases  were    reported    to   be 
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cured;  The  improvement  was  noticeable  as  regards 
appetite,  strength,  increased  iveigJit,  and  increased  vital 
capacity.  The  average  increase  in  weight  was  three 
kgrms.;  the  average  increase  in  vital  capacity  was  for  the 
first  and  second  stages,  five  hundred  cc.  The  patient  in 
the  first  stage  of  disease  lost  all  physical  signs  of  a  patho- 
logical process.  Seven  in  the  first  stage  and  six  in  the 
second  stage  were  cured.  Sixteen  in  second  and  three  in 
the  third  stage  were  improved.     Six  died. 

At  the  instigation  of  Drs.  Labbe  andOudin,  Dr.  Desnos, 
of  the  Charite,  treated  with  ozone  inhalations  alone  seven 
cases  of  pulmonary  tuberculosis  and  eight  cases  of  anaemia, 
and  reports  that  four  anaemic  patients  gained  each  four, 
pounds  in  four  weeks  and  three  per  cent,  oxyhsemoglobin. 

Dr.  Collart  *  reports  in  November,  1891,  five  cases  of 
pulmonary  tuberculosis  treated  with  ozone  in  which  a 
rapid  and  marked  increase  of  the  body  weight  was  ob- 
served by  him. 

In  Germany  investigations  as  regards  ozone  have  been 
carried  on  by  Dr.  Sturm,  of  Riidesheim,  but  the  literature 
on  the  subject  has  not  reached  me  in  time  for  this  meeting. 

Through  the  courtesy  of  an  European  colleague  a  num- 
ber of  Labbe  and  Oudin's  ozone  generators  were  placed 
at  my  disposal  for  experimental  purposes  in  November, 
1891,  and  I  was  thus  enabled  to  test  the  efficacy  of  this 
treatment  in  the  following  class  of  cases: 

1.  Pulmonary  tuberculosis,  first  stage. 

2.  Extreme  anaemia  (chlorosis). 

3.  Pertussis. 

Before  reporting  my  results  I  shall  endeavor  to  explain 
the  make-up  of  the  apparatus.  A  mild  electric  current 
from  a  zinc  carbon  cell  or  storage  battery  is  sent  into  a 
Ruhmkorff  or  spark  coil  and  from  there  enters  the  inhaler, 
which  is  a  double  cylinder  of  glass,  the  inner  cylinder 
being  closed  and  holding  an  aluminium  plate  in  vacuo, 
and  surrounded  by  an  aluminium  cone.  The  electrical 
discharge  is  not  in  the  form  of  a  spark  but  presents  a  dif- 


*  Traitement    de    la    Tuberculose    Pulmonaire    par    les    Inhalations 
d'Ozone.     Annales  de  la  Soc.  Med.  Chirurg.  de  Liege,  November,  1891. 
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fuse  electrical  glow.  The  moment  the  current  is  closed 
ozone  is  formed  and  in  such  abundance  as  to  be  percep- 
tible to  taste  and  smell  and  readily  detected  by  the  starch- 
iodine  test. 

For  determining  the  percentage  of  oxyhci^moglobin  of 
the  blood  Henoque's  apparatus  (h;vmato-spectroscope)  was 
employed.  The  spirometric  observations  were  made 
with  Brown's  spirometer  graduated  in  cubic  inches. 

Personal  observations. — The  period  of  observation  ex- 
tended over  five  months,  during  which  time  I  carefully 
investigated  eleven  cases.  Three  cases  of  tuberculosis  in 
the  first  stage,  in  adults;  three  cases  of  chlorosis,  in 
children;  five  cases  of  pertussis,  and  I  report  addition- 
ally two  cases  of  pertussis  treated  at  my  request  with 
ozone  inhalations  by  Dr.  W.  G.  Mangold,  and  eight  cases 
of  auctmia  and  chlorosis  treated  with  ozone  inhalations  by 
Dr.  Oreline,  of  New  York  City. 

Altogether  this  report  embraces  twenty-two  cases,  and 
taking  into  consideration  the  fact  that  there  were  but  four 
ozone  generators  at  my  disposal,  and  that  in  over  one- 
half  of  the  cases  the  apparatus  was  set  up  in  the  house  of 
the  patient  in  order  to  get  the  best  possible  results,  the 
number  of  cases  appears  sufficiently  large  to  permit  us  to 
formulate  an  opinion  as  to  the  therapeutic  value  of  ozone 
inhalations  in  the  class  of  cases  under  consideration. 

The  salient  points  in  the  cases  treated  with  ozone  in- 
halations are  as  follows  : 

Case  I. — Bacillary  Phthisis.  (First  stage,  apex  of  left 
lunginvolved). — M.  G.,  ait. thirty-seven, weight  126  pounds, 
vital  capacity  120.  Oxyha-^moglobin  seven  per  cent.  In- 
haled for  fifteen  minutes,  three  times  daily  for  four 
months,  after  which  she  had  nine  per  cent,  oxyhaemoglo- 
bin  and  her  weight  had  increased  six  pounds.  Appetite 
and  general  condition  was  very  good,  but  there  was  no 
local  improvement,  although  the  vital  capacity  had  in- 
creased ten  cubic  inches  and  the  sputum  contained  numer- 
ous tubercle-bacilli  as  before  treatment.  No  medicine  was 
taken  duringthis  time. 

Case  II. —  Tubercjilosis  of  Apex  of  Left  Ltmg. — P.  K., 
twenty-eight  years  old,  155  pounds.  Oxyha^moglobin  eight 
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per  cent.  Inhaled  once  daily  for  three  months,  after  which 
it  was  found  that  he  had  gained  ten  pounds  in  weight  and 
eighteen  cubic  inches  in  vital  capacity,  and  two  per  cent, 
oxyhaemoglobin.  There  was  no  local  improvement. 
Bacilli  as  before. 

Case  III. — E.  M.,  twenty-five  years  old.  History  of 
tuberculosis  in  family.  Has  had  several  pulmonary  haem- 
orrhages, pain  under  left  scapula  where  a  dulness  is  found, 
and  a  friction  sound  with  subcrepitant  rales.  Vital 
capacity  104.  Oxyhaemoglobin  ten  per  cent.  Inhalations 
three  times  a  day,  fifteen  minutes  each  time  for  ten  weeks, 
after  which  time  the  oxyhremoglobin  had  increased  two- 
and-one-half  per  cent.  Vital  capacity  1 16.  Appetite  and 
general  condition  excellent,  moderate  increase  in  weight. 
No  tubercle-bacilli  were  found  before  or  after  treatment, 
but  the  local  lesion  was  manifest  as  before  treatment. 

Case  IV. — Case  of  Chlorosis  and  Ancemia. — E.  V., 
eleven  years  old,  extreme  anaemia,  cold  skin,  no  appetite, 
daily  headache,  no  marked  improvement  after  iron  or 
arsenic.  Vital  capacity  90.  Oxyhaemoglobin  seven  per 
cent.  Ozone  inhalations  twice  daily  for  fifteen  minutes 
for  two  weeks,  followed  by  very  great  improvement. 
Eleven  per  cent,  oxyhaemoglobin.  Vital  capacity  120. 
Warm  skin,  no  headache,  good  appetite. 

Case  V. —  Chlorosis. — E.  H.,  twenty-two  years  old. 
Oxyhaemoglobin  eight  per  cent.  General  condition  and 
treatment  as  in  Case  IV.  After  two  weeks'  inhalations 
ten  per  cent,  oxyhaemoglobin  and  general  condition  very 
good. 

Case  VI. — Severe  anaemia  since  birth  in  a  sickly  look- 
ing and  emaciated  girl  of  eleven  years.  Five  per  cent, 
oxyhaemoglobin.  Skin  and  mucous  membranes  white, 
general  condition  bad.  No  improvement  after  a  change 
of  climate  and  ferrum,  arsenic,  phosphorus,  etc.  Ozone 
three  times  daily  for  ten  weeks,  after  which  a  great  change 
was  noticeable.  Good  color,  warm  skin,  good  appetite, 
no  headache,  great  ambition  to  work  and  study.  Ten  per 
cent,  oxyhaemoglobin.  This  result  of  treatment  was  much 
appreciated  by  the  intelligent  parents. 

Case  VII. —  Chlorosis. —  K.  W.,  nineteen  years  old. 
Menses  scant,  every  eight  to  ten  weeks.  All  other  symp- 
toms of  great  anaemia  present;  duration  of  illness  four 
years.     Eight  per  cent,  oxyhaemoglobin.     Ozone  inhala- 
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tions  daily  for  ten  weeks,  during  which  time  the  menses 
appeared  twice  and  at  proper  intervals.  Three  per  cent, 
increase  in  ox}'ha;moglobin. 

Case  VIII. — C.  B.,  twenty  years  old.  Chlorosis,  very 
much  like  Case  VII.;  no  noteworthy  improvement  after 
ferrum.  Oxyhaemoglobin  eight  per  cent.  Inhalations 
daily  for  three  months.  Complete  cure.  Three  per  cent, 
gain  in  oxyhaemoglobin. 

Case  IX. — CJwonic  BroncJUtis  and  great  Anccmia. — A. 
S.,  forty  years  old.  Eight  per  cent,  oxyhemoglobin.  Af- 
ter daily  inhalations  for  two  months,  great  improvement 
as  regards  the  anaemia.  No  special  change,  no  bronchial 
catarrh. 

Case  X. —  Chlorosis  and  ISfervons  Prostration. — E.  S., 
age  twenty-four.  Daily  inhalations  of  ozone  for  four  weeks 
increased  the  oxyhaemoglobin  three  per  cent.,  and  made 
further  treatment  unnecessary.  No  relapse  after  two 
months. 

Case  XI. — Ancsmia  and  CJironic  Naso-pJiaryngeal  Ca- 
tarrh.— A.  R.,  twenty  years  old.  Oxyhaemoglobin  nine  per 
cent.  Cured  after  inhaling  for  two  months,  and  ended 
local  treatment  of  naso-pharynx.  Three  per  cent,  gain  in 
oxyhaemoglobin. 

Case  XII. — Chlorosis  of  long  standing. — E.  K.,  twenty- 
two  years  old.  Inhalation  three  months.  All  symptoms 
removed  or  much  improved.  Three  per  cent,  gain  in  oxy- 
haemoglobin. 

Case  XIII. — Ancemia  in  Tuberculosis  of  Ciitis. — M.  C, 
twenty-two  years  old,  unable  to  attend  to  business;  no 
effect  from  usual  drugs.  After  three  months'  inhalations 
patient  is  in  an  excellent  general  condition,  but  the  skin 
affection  remains  stationary.  Two  per  cent,  increase  in 
oxyhaemoglobin. 

Case  XIV. — Extreme  Anceviia  from  CJironic  Lead 
Poisoning. — After  fifty  inhalations  the  oxyhaemoglobin  in- 
creased three  per  cent.     No  relapse  after  two  months. 

Pertussis.  (Seven  cases). — For  the  sake  of  brevity  the 
cases  of  pertussis  shall  be  spoken  of  as  a  group.  The 
ages  of  the  children  ranged  from  eighteen  months  to  seven 
years.  Each  case  was  well  marked  and  of  average  severity. 
Two  to  three  inhalations  were  given  daily  and  all  the 
cases  were  discharged  after  two  weeks  except  one  case 
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which  lasted  four  weeks.  No  drugs  were  given,  but  salt- 
water was  dropped  into  the  nose  three  times  a  day.  The 
improvement  became  manifest  after  the  first  three  or  four 
inhalations,  as  regards  the  severity  and  frequency  of  the 
spasmodic  attacks.  The  children  slept  better  during  the 
night  after  ozone  inhalation  than  before  treatment,  and 
the  youngest  children  under  observation  usually  went  to 
sleep  after  each  inhalation. 

Some  difficulty  was  encountered  in  getting  the  younger 
children  to  inhale,  but  it  was  finally  found  unnecessary  to 
hold  them  directly  over  the  inhaling  tube  as  ozone  is 
generated  in  such  abundance  as  to  be  perceptible  by  its 
smell  several  feet  away  from  the  apparatus. 

Conclnsions. — Inhalations  of  ozone  by  means  of  Labbe 
and  Oudin's  apparatus  have  not  been  followed  by  notice- 
able ill  effects. 

Daily  inhalations  of  ozone  increase  the  quantity  of 
oxyhaemoglobin  in  the  blood  from  one  to  four  per  cent,  in 
a  short  time,  and  this  increase  remains  stationary  for  some 
time. 

In  three  typical  cases  of  limited  apex  tuberculosis  a 
local  improvement  was  not  obtained  by  ozone  inhalations. 

In  pertussis  ozone  inhalations  have  a  very  distinct  curative 
effect  as  regards  the  duration  and  severity  of  the  disease. 

In  chlorosis  and  anaemia  ozone  inhalations  are  exceed- 
ingly valuable  from  a  therapeutic  standpoint  and  give 
better  and  prompter  results  than  any  other  form  of  medi- 
cation. 

Atmospheric  disinfection  is  readily  secured  by  means 
of  Labbe  and  Oudin's  apparatus,  making  this  probably  a 
valuable  procedure  in  the  treatment  of  diphtheria,  scarlet 
fever  and  other  infectious  disease. 

DISCUSSION. 

Dr.  Holt. — I  would  like  to  ask  Dr.  Caille  at  what  stage 
in  the  pertussis  this  treatment  was  instituted. 

Dr.  Caille. — The  children  were  seen  when  the  spas- 
modic cough  was  well  marked,  perhaps  in  the  first  ten 
days.    There  was  no  doubt  as  to  the  diagnosis  whatsoever. 

Dr.  Holt. — The  question  was  not  so  much  as  to  diag- 
nosis, but  as  to  how  far  along  in  the  disease  the  cases  had 
progressed  when  the  treatment  was  begun. 
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Dr.  Caille. — There  were  perhaps  ten  to  twenty-five 
attacks  in  the  seven  cases  reported  here  during  twenty- 
four  hours.  In  most  of  the  cases  there  were  more  than 
twenty  attacks. 

Dr.  ROTCH. — I  should  like  to  ask  whether  any  cases  of 
pernicious  anremia  in  children  have  been  treated  by  this 
method. 

Dr.  Caille. — I  did  not  treat  a  case  of  pernicious  anc-t- 
mia.       I  did  not  have  one  at  my  disposal  at  that  time. 

Dr.  ROTCH. — Should  you  think  it  would  be  of  value  in 
such  cases  .-' 

Dr.  Caille. — I  am  convinced  from  what  I  have  seen 
that  it  would  be  of  value  in  such  cases.  I  am  waiting  for 
just  such  a  case. 

The  anaimic  children  who  came  under  treatment  were 
very  sick,  especially  the  one  case  I  referred  to  in  which 
everything  had  been  tried,  and  it  was  really  remarkable 
how  soon  this  child  picked  up  and  became  better  in  every 
way  after  inhaling  ozone.  I  was  thoroughly  surprised  at 
the  result. 

Dr.  RoTCH. — Was  the  blood  examined  to  see  whether 
they  had  a  tendency  to  pernicious  anaemia  } 

Dr.  Caille. — The  blood  was  simply  examined  for  the 
percentage  of  oxyha^moglobin,  nothing  else. 

Dr.  ROTCH. — It  certainly  would  be  a  very  great  ad- 
vance in  our  treatment  of  these  cases  of  advanced  anaemia 
which  are  so  fatal  in  children.  I  have  just  had  two  young 
babies  die  of  what  apparently  was  pernicious  anaemia. 
The  usual  forms  of  anaemia  even  if  they  are  far  advanced  I 
think,  as  a  rule,  are  amenable  to  treatment  where  the 
anaemia  is  of  the  simple  form;  but  it  seems  to  me  a  great 
deal  of  good  work  might  be  done  in  that  direction  in  hav- 
ing the  blood  examined  for  that  purpose.  It  is  perfectly 
possible  some  of  your  cases  were  on  the  verge  of  being 
pernicious  anaemia  and  that  you  cured  them.  It  would 
be  a  great  advance  in  rational  medicine  if  we  could  treat 
cases  of  that  kind. 

Dr.  XORTHRUP. — I  should  like  to  ask  Dr.  Caille  to  give 
us  his  impressions  in  regard  to  the  instrument  apart  from 
the  written  lines  of  the  paper.  He  tells  us  in  the  early 
stage  of  tuberculosis  he  found  no  satisfaction,  in  anaemia 
great  satisfaction,  and  in  whooping-cough  also.  I  should 
like  to  ask  if  he  feels  very  much  encouraged  that  this  is 
the  right  thing  to  use  .'  I  should  like  to  ask  about  the 
price  of  the  instrument,  whether  it  is  durable,  etc.,  and  ask 
about  another  class  of  cases,  namely,  the  blood  dyscrasiae, 
purpura,  etc. 
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Dr.  Caille. — I  have  been  surprised  at  the  result  of 
this  treatment  and  very  much  encouraged.  The  apparatus 
as  it  is  constructed  here  would  cost  at  least  $15  to  $20 
and  be  beyond  the  reach  of  many  of  our  patients;  but  it 
seems  to  me  that  a  very  cheap  spark  coil  could  be  con- 
structed. The  inhaler  is  not  expensive,  and  with  a  cheap 
apparatus  I  think  we  could  do  a  great  deal  of  good.  I 
have  not  treated  a  single  case  of  purpura  as  yet.  The 
whole  matter  is  somewhat  new  to  me  and  I  propose  to 
continue  the  investigation.  I  shall  report  at  some  other 
time.  Those  cases  of  purpura  which  come  up  occasion- 
ally and  progress  in  a  pernicious  manner  would  certainly 
form  a  test  of  the  efficacy  of  this  treatment,  and  if  I  could 
get  such  a  case  under  my  care  I  shall  be  very  much 
interested  in  trying  this  form  of  medication. 

Dr.  NORTHRUP. — I  should  like  to  ask  whether  the  in- 
strument gets  out  of  order. 

Dr.  Caille. — The  glass  tube  as  you  see  it  there  does 
not  look  durable,  but  that  can  be  overcome  by  placing  a 
box  around  it  and  allowing  the  end  to  project.  That  would 
do  away  with  one  serious  objection,  otherwise  the  appa- 
ratus does  not  get  out  of  order.  Inasmuch  as  the  appa- 
ratus can  be  placed  in  a  small  room  in  a  closet  or  cabinet, 
and  would  certainly  fill  the  room  with  ozone  in  a  short 
time,  direct  inhalations  are  really  not  necessary  in  the 
case  of  small  children.  They  might  sit  in  this  room  on 
the  lap  of  a  nurse  and  the  atmospheric  disinfection  would 
be  sufficient,  and  ozone  inhalations  might  be  administered 
to  very  young  children  without  any  difficulty  and  without 
direct  application.  The  young  child  is  restless  and  does 
not  care  to  inhale  directly. 

Dr.  Blackader. — I  should  like  to  ask  whether  it  has 
an  immediate  effect  on  the  pulse  and  circulation,  or  is  it 
only  through  the  effect  on  the  blood  corpuscles  } 

Dr.  Caille. — In  adults  it  appeared  to  me  that  the 
heart  became  markedly  slowed.     The  pulse  was  strpng. 

Dr.  Fischer. — Dr.  Caille  said  in  the  course  of  his  re- 
marks that  he  had  no  results  in  tuberculosis,  whereas 
experiments  in  Paris  were  very  favorable  as  regards  tuber- 
culosis. He  states  that  he  had  good  results  in  ana;mia 
and  chlorosis.  Now  we  recognize  a  pretubercular  condi- 
tion which  manifests  itself  as  an  aneemia  sometimes  or 
chlorosis.  I  have  seen  several  of  these  cases  where  on 
examination  the  diagnosis  of  pulmonary  tuberculosis  was 
not  made,  but  where  on  examining  the  sputum  tubercle- 
bacilli  were  found.     I  should  like  to  ask  whether  in  these 
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cases  he  had  examined  the  sputum  or  other  excretions  to 
determine  this.  Might  it  not  be  that  these  cases  were 
tuberculosis  ? 

Dr.  Caille. — The  cases  of  anaemia  were  not  examined 
for  tubercle-bacilli  not  one  of  them.  I  imagined  that  if 
ozone  inhalations  had  any  curative  effect  directly  or  in- 
directly in  tuberculosis,  that  cases  of  apex  tuberculosis  in 
the  first  stage  in  patients  in  good  hygienic  surroundings 
and  circumstances  must  be  benefited,  and  according  to 
the  statements  of  the  French  colleagues  who  report  that 
out  of  thirty-eight  cases  thirteen  were  cured,  I  was  almost 
sure  of  good  results,  but  I  was  very  much  disappointed. 
I  found  no  local  improvement,  and  in  the  three  cases  I 
found  tubercle-bacilli  after  the  treatment  just  as  before 
the  treatment.  I  did  not  examine  for  tubercle-bacilli  in 
the  cases  of  anemia.  They  were  the  ordinary  severe 
cases  of  anaemia  that  come  to  us  and  there  was  no  special 
indication  for  examining  the  sputum.  I  dare  say  it  would 
have  been  difficult  to  get  the  sputum.  They  had  no  cough. 
They  presented  the  ordinary  symptoms  of  severe  anaemia 
and  I   did  not  examine  the  sputum. 

Dr.  Rachford. — May  not  some  of  these  cases  have 
been  cases  of  simple  anaemia  .-^  I  have  found  in  my  ex- 
perience that  I  could  not  make  a  differential  diagnosis 
between  chlorosis  and  anaemia  except  by  estimation  of 
the  blood  corpuscles  and  the  amount  of  haemoglobin. 
May  it  not  be  possible  that  some  of  these  cases  were  not 
true  chlorosis,  but  simple  anaemia  .''  I  should  like  to  ask 
upon  what  the  diagnosis  was  based. 

Dr.  Caille. — Pale,  clammy  skin.  Very  low  percentage 
of  haemoglobin;  loss  of  appetite  and  loss  of  menses  in 
the  case  of  the  older  patients;  headache;  coated  tongue; 
insufficient  amount  of  sleep;  dizziness;  inability  to  work; 
heart  palpitation. 

Dr.  Rachford. — By  chlorosis  you  refer  to  the  reduc- 
tion in  the  amount  of  haemoglobin  and  not  any  reduction 
in  the  amount  of  red  blood  corpuscles  } 

Dr.  Caille. — I  determined  the  amount  of  oxyhaemo- 
globin.  The  diagnosis  was  based  upon  that  and  upon  the 
usual  symptoms  as  we  meet  them.  In  my  opinion  the 
precise  pathological  position  of  anaemia,  chlorosis  and 
leukaemia  can  not  be  determined  by  counting  blood  cor- 
puscles. 


MANIFESTATIONS   OF    "LA   GRIPPE"    IN 
CHILDREN* 

(Second  Paper.) 

by  charles  warrington  earle,  m.d., 

Chicago. 

In  my  contribution  to  this  society  last  year  I  remarked 
that  three  consecutive  yearly  visitations  of  this  disease 
should,  in  my  judgment,  be  considered  a  national  calam- 
ity. The  experience  of  the  last  year  causes  me  to  re- 
iterate this  statement,  for,  while  the  epidemic  has  not 
been  in  any  degree  as  severe  as  the  two  previous  ones, 
yet  a  very  large  number  in  all  communities  are  feeling  the 
effects  of  the  extreme  prostration  which  comes  from  this 
malady  and  the  sequelae  which  follow,  and  we  are  called 
upon  to  prescribe  hearttonics  and  general  stimulants  and 
rest  and  abandonment  of  business  for  a  time,  for  the  re- 
mote complications  of  this  disease  with  very  great  fre- 
quency. 

I  am  not  a  pessimist  in  anything,  indeed  a  very  bright 
sky  is  almost  always  over  me  and  my  line  of  vision  sees 
naught  but  pleasant  and  in  the  main  beautiful  things;  but 
when  I  see  a  robust  child  without  a  taint  of  inherited 
disease,  and  with  a  perfect  nutrition,  prostrate  in  a  few 
hours  with  grippetoxine,  perhaps  unconscious,  possibly 
delirious,  or  with  a  catarrhal  difficulty  of  either  or  both 
alimentary  or  respiratory  tracts  which  threatens  life;  and 
when  I  remember  the  long  list  of  complications  which  may 
come  to  this  little  one  if  haply  it  recovers  from  the  acute 
attack,  it  is  then  that  I  say  it  is  a  calamity. 

In  this  paper  I  do  not  propose  to  go  into  the  geography 
of  this  subject,  and  I  shall  say  but  little  of  its  aetiology. 
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I  desire  to  correct,  or  rather  amend,  one  statement  made 
in  my  first  paper  in  regard  to  the  time  when  the  epidemic 
of  1889  and  1890  commenced.  1  am  now  satisfied  that  I 
saw  a  case  in  consultation  December  17,  1889.  It  was 
exceedingly"  severe,  but  the  child  recovered.  It  was, 
however,  the  middle  of  February,  1890,  when  that  epi- 
demic attained  its  greatest  magnitude. 

It  would,  perhaps,  hardly  be  permitted  for  me  to  say 
that  the  exact  cause  of  this  disease  has  been  discovered, 
but  we  must  all  do  honor  to  those  active  workers  in  the 
Berlin  Institute  and  in  other  places,  and  express  the  hope 
that  their  results  will  stand  the  test  of  future  in- 
vestigation, and  that  having  found  the  germ  of  influenza 
(when  it  is  fully  demonstrated)  that  we  shall  find  some 
antidote  for  its  products. 

Age. — The  testimony  that  very  young  infants  may  have 
this  terrible  disease  is  increasing.  Dr.  Townsend,  of  Bos- 
ton, has  placed  on  record  a  case  where  the  mother  had  an 
attack  of  influenza  either  before  or  shortly  after  her  con- 
finement, and  the  child  very  soon  after  its  birth  com- 
menced to  sneeze,  had  increased  respiration,  followed  by 
a  temperature  of  104*^,  and  passed  through  an  attack  of  the 
grippe.  It  is  fair  to  believe  that  this  child  was  infected 
before  or  within  a  short  time  after  its  birth.  Another 
case  taken  from  the  British  Journal,  nd^vr^iiQS  that  the  in- 
fant died  on  the  third  day,  havinghad  a  high  temperature, 
rapid  respiration  and  pulmonary  catarrh.  The  mother  of 
this  child  had  influenza  four  days  before  her  delivery.  Dr. 
Fuchs,  of  Buda-Pesth,  believes  that  there  are  many  cases 
of  influenza  taking  place  in  young  children.  It  is  con- 
ceded by  all  that  it  is  exceedingly  difficult  to  diagnosti- 
cate influenza  in  very  young  patients,  but  it  is  fair  to  sup- 
pose that  when  the  infection  is  present  in  the  house,  and 
parents  and  nurses  are  under  its  influence,  children  who 
within  a  very  few  hours  after  birth  present  the  usual 
symptoms  of  temperature,  the  exhaustion,  and  the  great- 
est possible  prostration,  with  the  involvement  of  one  of 
the  three  systems  which  are  usually  selected  by  this  in- 
fection, that  the  disease  is  due  to  the  poison  of  influenza. 
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Iiictibation. — This  may  be  only  a  few  days,  possibly  only 
a  few  hours,  or  the  influence  of  the  poison  may  be  felt  for 
weeks  before  the  active  development  of  the  disease.  Dr. 
Parsons,  who  has  made  an  extended  report,  believes, 
however,  that  two  or  three  days  is  the  usual  time  of  in- 
cubation. 

Does  Influenza  Protect  from  Subsequent  Attacks} — 
This  question  has  arisen  in  the  minds  of  almost  all  practi- 
tioners, and  while  we  have  all  seen  cases  where  it  seems 
as  if  there  was  a  second  or  third  attack,  yet  the  question 
may  fairly  be  raised  as  to  whether  the  morbific  element 
has  ever  been  out  of  the  system.  It  would  be  an  inter- 
esting question  for  us  to  decide  how  many  of  our  families 
infected  in  1890  escaped  during  1891.  It  would  be  a 
happy  fact  if  we  could  state  to  our  people  that  the  first 
infection  gives  immunity  from  a  second.  If  it  follows  the 
history  of  the  other  acute  infectious  diseases  it  appears  to 
me  that  we  may  with  some  degree  of  truthfulness  give 
this  assurance,  although  we  areall  well  aware  that  second 
and  even  third  attacks  of  other  infectious  diseases  do  take 
place.  I  can  state  this,  and  I  think  others  will  agree  with 
me,  that  those  families  particularly  afflicted  in  1889  did 
not  develop  the  disease  in  1890,  and  not  one  of  those 
whose  cases  was  given  to  illustrate  and  verify  my  paper 
of  last  year  has  had  a  recurrence. 

Clinical  history. — To  illustrate  the  rapidity  with  which 
the  disease  advances,  I  place  on  record  the  two  following 
cases.  They  occurred  early  in  the  epidemic  of  1891  and 
1892: 

December  25,  i8(pi. — Baby  Farr,  bottle  fed,  aged 
seven  months,  has  been  sick  several  days  with  diarrhoea, 
during  which  time  has  lost  considerable  flesh.  Condition 
at  first  visit:  Pale,  eyes  sunken,  worries  and  frets  continu- 
ally and  at  times  seems  in  pain,  and  as  if  he  would  have  a 
spasm,  vomits  a  little,  refuses  all  nourishment,  has  watery 
diarrhoea.  Temp.  101.5°.  December  26th:  Diarrhoea  less; 
general  condition  about  the  same.  December  27th: 
Early  in  the  morning  passed  into  collapse  and  died. 

December  2j,  i8gi. — Baby  Riordan,  bottle  fed,  aged 
ten  months,  has  been  sick  with  diarrhoea  for  a  few  days. 
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which  has  withstood  all  domestic  remedies,  and  a  phy- 
sician is  summoned.  Condition  at  first  visit:  Pale,  eyes 
somewhat  sunken  and  with  dark  rings  below,  very  rest- 
less, cries  almost  constantly,  and  has  a  watery  diarrhoea. 
Temp.  lOO"^.  December  28th,  p.m.:  Child  very  thirsty, 
vomits  and  purges  copiously  (watery  discharges),  rest- 
less, pulse  rapid.  Temp.  loo*^.  December  29th,  a.m.:  Col- 
lapse and  death. 

The  following  case  shows  the  irritability  which  con- 
tinues from  week  to  week: 

Bessie  Hunger,  aged  eighteen  months.  The  mother 
was  advised  by  the  attending  doctor  to  wean  the  baby, 
which  advice,  I  may  remark  in  passing,  I  think  is  given 
too  frequently  by  many  physicians  and  without  proper 
consideration  of  what  the  remote  result  may  be  in  case 
the  child  is  not  healthy  at  the  time  such  advice  is  given. 
During  the  first  week  her  symptoms  were  irritability, 
some  fever,  no  diarrhcea  or  vomiting,  some  intestinal 
pain,  more  or  less  bronchial  catarrh,  with  some  evidence 
of  nasal  and  eye  irritation.  During  the  second  week  she 
was  peevish,  nutrition  bad,  temperature  occasionally 
below  normal.  During  the  third  week  irritability  con- 
tinues, she  seems  to  be  in  pain  whenever  she  moves, 
sometimes  slightly  increased  temperature  and  at  other 
times  it  is  found  to  be  below  normal.  Convalescent 
during  the  fourth  week. 

Referring  to  the  irritation  of  the  eye  in  the  above  case, 
I  am  led  to  make  the  following  observation: 

The  exact  point  at  which  the  infection  gains  entrance 
has  probably  not  been  ascertained.  That  it  may  enter 
through  either  the  lung  or  alimentary  canal  there  is 
probably  no  doubt,  although  Dr.  Thorne  thinks  that  the 
conjunctiva  is  the  structure  which  the  infected  material 
or  microbe  most  generally  attacks. 

The  symptoms  which  are  frequently  present  outside  of 
those  referable  to  any  one  set  of  organs,  are  as  follows: 

Warren  Wells,  aged  twenty-one  months,  cross  and 
irritable,  parents  believe  him  to  be  troubled  on  account  of 
teething,  appears  weak,  has  slight  cough,  and  is  losing 
flesh.  Glands  in  his  neck  are  swollen,  ears  are  discharging. 
Nothing  particularly  referable  to  either  the  alimentary 
canal    or   respiratory    apparatus.      His    skin    feels    cold. 
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Temp.  9/1'^  (groin).  Pulse  120.  Appetite  poor,  but  sleeps 
fairly  well. 

Otitis  becomes  at  times  not  only  a  life-threatening  com- 
plication but  a  malignant  one.  It  is  believed  by  some  of 
the  investigators  that  in  conjunction  with  pyaemia  and 
meningitis  from  empyema  of  the  frontal  sinuses,  it  pre- 
sents the  most  frequent  cause  of  death  after  pneumonia. 

The  nervous  system. — Symptoms  referable  to  the  brain 
and  nervous  system  are  very  prominent,  and  the  lancinat- 
ing pain  in  the  limbs  and  general  soreness  of  the  entire 
body,  which  I  noticed  in  my  first  paper,  has  been  demon- 
strated without  a  doubt.  There  is  constant  agitation, 
crying  and  headache,  and  the  neuralgias  are  excessive. 

Dr.  Julius  Althus  has  recently  {Am.  Journal  Med.  Sci., 
April,  1892)  published  an  exhaustive  article  on  mental 
affections  after  influenza.  He  gives  cases  illustrating 
neurasthenia,  hypochondriasis,  melancholia,  deliriumfrom 
inanition,  homicidal  tendencies  and  general  paralysis. 

Any  one  at  all  sceptical  regarding  the  profound  influence 
which  the  poison  of  the  disease  produces  upon  the  nervous 
system,  should  read  the  article.  He  believes  that  the 
psychoses  observed  after  grippe  are  far  greater  than  that 
observed  after  any  other  infectious  disease. 

I  do  not  present  any  case  of  pronounced  mental  disease, 
but  the  extreme  prostration  and  cerebral  anaemia  which 
is  experienced  by  some  of  our  little  patients  is  shown  in 
the  following  : 

Margaret  Geraghty,  aged  four-and-a-half  years,  always 
healthy.  Had  the  grippe  in  mild  form  in  1890  and  1891  ; 
some  weeks  after  would  have  what  was  known  to  the 
household  as  "  a  spell,"  which  meant  a  development  of 
pallor,  evident  dizziness,  and  a  vacant  look  to  the  eyes. 
She  would  complain  that  she  could  not  see,  and  at 
least  in  one  instance  developed  a  temperature  of  104^. 
She  was  prostrated,  nutrition  was  poor  ;  listless;  but  not 
an  organ  in  her  body  could  be  found  diseased  by  the 
closest  examination.  Weeks  and  weeks  of  treatment, 
with  the  usual  tonics,  supplemented  with  digitalis  and  fol- 
lowed by  hydroleine  after  each  meal,  has  restored  her  to 
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perfect  health.  I  need  not  say  that  I  believe  this  to  have 
been  a  complication  of  influenza. 

Other  symptoms. — Time  will  not  permit  me  to  speak  of 
the  numerous  and  varied  complications  observed  in  al- 
most every  organ  in  the  body.  Their  name  is  legion, 
and  their  manifestations  extend  to  every  organ  and  func- 
tion of  the  body. 

Among  those  which  I  have  noticed,  not  yet  recorded,  is 
purpura.  Of  this  I  have  seen  four  cases  within  the  last 
three  months,  all  in  young  people,  attended  with  great 
weakness,  and  in  all,  evidences  of  prostration  and  more  or 
less  blood  change.  Although  not  occurring  in  children, 
a  short  clinical  history  may  be  of  interest. 

Mr.  T had    influenza   January  29,    1892,   suffering 

with  the  usual  depression,  pain  in  the  limbs  and  prostra- 
tion. One  week  later  a  purpura  developed,  confined 
mostly  to  his  lower  limbs  and  arms.  During  the  last 
three  months  there  have  beed  about  twenty  crops  of  these 
purpuric  spots.  It  is  fair  to  say,  however,  that  he  has 
had  a  slight  attack  of  rheumatism,  which  I  do  not  regard 
as  necessarily  a  complication  of  thegrippe,butthe  deterio- 
ration of  tone  in  his  blood-vessels  and  the  peculiarity  of 
his  blood,  I  do  think  is  due  to  that  disease. 

Miss  B ,   aged    twenty-three,    has  not   been  well 

since  May,  1891.  Does  not  remember  of  having  influenza, 
but  probably  did  have  it,  as  she  has  felt  weak  and  pros- 
trated. In  October,  1891,  noticed  purpuric  spots  on  her 
toes.  This  condition  of  things  (purpuric  spots)  continued 
until  January  11,  1892,  when  she  had  the  grippe,  affecting 
more  particularly  her  nervous  system.  She  then  com- 
menced to  have  epistaxis,  which  continued  for  nearly  six 
weeks,  not  a  day  elapsing  without  its  occurrence.  She  is 
now  under  a  course  of  tonic  treatment  with  travel,  and 
slowly  but  certainly  improving. 

Influenza  and  diphtheria. — The  analogy  between  the 
remote  effects  of  the  poison  of  diphtheria  and  influenza 
are  very  close,  and  the  pathological  findings  in  the  last- 
named  disease  may  be  quite  as  numerous  and  significant 
as  we  have  already  found  in  the  former.  We  probably 
cannot  say  that  we  know  the  exact  cause  of  influenza, 
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but  we  are  certainly  warranted  in  assuming  that  there  is 
a  most  profound  toxic  effect  in  influenza  as  well  as  in 
diphtheria.  The  depression  is  profound,  and  in  many- 
cases  the  recovery  slow  and  tedious,  and  the  evidences 
of  involvement  of  the  nervous  system,  as  noted  in  the 
different  paralyses  and  neuralgias,  are  significant.  The 
action  of  these  two  poisons  upon  the  heart  is  quite 
similar.  We  have  noticed  in  some  cases  the  slowness  of 
the  pulse,  its  irregularity,  and  in  some  instances  death, 
which  we  could  ascribe  to  nothing  less  than  degeneration 
of  heart  muscle.  I  have  no  doubt  that  we  shall  find  the 
same  evidence  of  nerve  change  that  we  have  found  in 
diphtheria. 

Dr.  Thompson  in  a  course  of  lectures  at  Gresham 
College  has  also  called  attention  to  the  sharp  contrast 
between  the  nervous  sequelae  of  influenza  and  those  of 
diphtheria.  He  states  that  in  diphtheria  the  paralysis  is 
motor,  while  in  influenza  it  is  essentially  sensory.  He 
calls  attention  to  the  symptoms  referable  to  the  lungs, 
stomach  and  heart  as  suggesting  the  action  of  the  toxic 
agent  upon  the  pneumogastric  nerve. 

I  desire  to  call  attention  particularly  to  two  symptoms 
which  are  not  noticed  to  any  considerable  extent  by  sys- 
tematic writers,  viz.,  subnormal  temperature  and  loss  of 
weight. 

Siibnornial  temperature. — During  the  epidemic  of  1891 
my  attention  was  called  a  few  times  to  subnormal  tem- 
perature. During  the  last  epidemic,  that  of  1892,  my  ob- 
servations have  extended  to  some  fifty  cases,  and  1  have 
noticed  in  as  many  as  six  children,  daily,  a  temperature 
varying  from  one-half  to  two  degrees  belownormal  ;  and 
yet  they  were  not  sick  enough  to  prevent  them  from  play- 
ing around  the  house.  In  one  case  the  highest  tempera- 
ture which  I  could  get  in  the  axillary  space  was  93^, 
which  continued  for  three  days  with  no  other  apparent 
symptoms.  The  pulse  in  several  of  these  cases  was  not 
disturbed  in  the  least,  and  many  of  the  children  appeared 
normal  in  every  other  respect. 


30  Karle:  "La  Gt-ippc"  in  Cliildren. 

Subnormal  temperature  has  been  noticed  by  Strauss- 
mann  {Arc/i.f.  KindcrJi.,  xiii.  i  and  2).  This  is  produced 
by  the  infection  affecting  the  general  nutrition  in  such 
profound  degree,  the  imperfect  action  of  the  lungs,  which 
is  present  in  so  many  cases,  and  the  general  depression 
of  the  vital  forces. 

Taking  this  symptom  in  connection  with  the  one  I  re- 
corded in  my  first  paper,  quoted  from  Hansen,  we  have 
two  symptoms  which  show,  it  appears  to  mc,  the  resist- 
ance which  is  necessary  to  be  expended  to  oppose  the 
development  of  this  disease. 

Loss  of  weight. — Hansen  says  :  "  In  the  asylum  for 
deaf  and  dumb,  at  Copenhagen,  all  scholars  are  weighed 
daily.  The  figures  do  not  give  the  weight  of  the  individual 
child,  but  of  groups.  In  1889  the  curves  were  usual. 
From  November  22d  to  December  21st,  1890,  the  usual 
increase  in  bodily  weight  ceased,  in  girls  entirely,  in  boys 
there  was  only  200  grm.  instead  of  the  usual  700grm.per 
month.  In  feeding  and  all  local  conditions  there  was  no 
change  during  this  time.  Influenza  was  prevailing  at 
Copenhagen  during  this  period."  The  author's  conclu- 
sions were  that  this  peculiar  standstill  in  the  normal  weight 
represented  the  conflict  between  the  influenza  poison  and 
the  subjects,  and  that  all  had  the  disease,  although  none 
of  them  showed  other  signs  of  its  presence. 

Treatmoit. — In  conclusion,  I  have  no  particular  remedy 
or  combination  of  remedies  to  suggest.  Every  physician 
will  have  his  own  group  of  drugs  and  his  own  individual 
recommendations.  We  should,  however,  see  these  cases 
early,  and  should  not  consider  them  discharged  from 
under  our  care  until  they  are  fully  recovered.  While  we 
are  passing  through  such  epidemics  as  have  visited  us 
during  these  late  years,  and  burdens  are  grievous  alike  to 
ourselves  and  to  the  families  who  employ  us,  we  some- 
times neglect  to  visit  our  patients  frequently  enough,  and 
permit  them  to  pass  from  our  observation  before  theyare 
fully  and  perfectly  restored  to  a  healthy  condition. 

In  closing  I  desire  to  say  a  word  in  regard  to  the  munici- 
pal control  of  influenza. 
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We  can  never  know  the  money  loss,  or  the  mortality 
which  comes  from  this  disease.  We  do  know  something 
of  the  affliction  which  it  brings  our  families,  and  the  pain 
and  ill-health  which  is  surely  following. 

I  have  said  it  is  a  national  calamity.  Is  it  worth  while 
to  try  to  check  it  ?  Is  it  possible  for  us  to  do  anything  in 
this  direction  ?  If  one  political  party  would  propose  it, 
the  other  would  object,  and  vice  versa.  Many  would  de- 
clare it  was  a  scheme  of  the  doctors  to  enrich  themselves, 
and  we  would  be  obliged  to  take  a  small  standing  army 
with  us  to  enforce  isolation. 

The  following  facts,  however,  have  been  quite  fully 
demonstrated  by  Dr.  Sissley,  of  London: 

(i.)  The  first  case  of  influenza  in  a  town  is  of  a  patient 
who  has  come  from  an  infected  place. 

(2.)  Isolated  cases  precede  an  epidemic. 

(3.)  Influenza  extends  along  the  line  of  human  inter- 
course. 

(4.)  Isolated  persons  such  as  prisoners  and  inmates  of 
asylums  and  convents  often  escape  the  disease. 

(5.)  The  number  of  those  affected  in  an  epidemic  in- 
creases till  a  maximum  is  reached  and  then  decline,  as  in 
the  case  of  other  contagious  diseases. 

The  Prince  of  Wales,  presiding  at  the  late  International 
Congress  of  Hygiene,  remarked,  "  If  preventable  why 
not  prevented  .-•  " 

DISCUSSION. 

Dr.  ROTCH. — I  suppose  it  would  be  well  to  speak  of 
influenza  in  connection  with  young  infants.  The  subject 
has  been  so  much  written  about  and  spoken  of  so  widely 
in  adults  that  it  would  be  more  interesting  to  our  society, 
I  think,  to  speak  about  the  younger  subject.  I  have  not 
especially  spoken  to  my  colleagues  in  Boston  as  to  their 
experience  in  comparison  with  my  own.  I  was  very  much 
struck,  however,  by  what  Dr.  Earle  said  of  the  national 
calamity  and  the  severity  of  the  disease.  Of  course  we 
recognize  it  as  a  national  calamity  as  a  whole.  My  own 
experience  with  la  grippe  in  young  infants  in  quite  a  large 
number  of  cases  has  been  rather  different  from  Dr.  Earle's. 
It  seems  almost  as  if  diseases  were  more  severe  in  the 
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West  than  in  the  East.  At  the  second  meeting  of  the 
Pediatric  Society  in  New  York,  typhoid  fever  in  infancy 
and  childhood  was  spoken  of  in  a  manner  which  made  me 
almost  sceptical  that  we  had  the  same  disease  in  the  East 
as  in  the  West,  our  experience  on  the  easterncoast,  I  think, 
being  that  it  is  a  mild  disease,  while  in  the  West  it  was 
spoken  of  by  Dr.  Vaughan  as  being  an  exceedingly  severe 
and  fatal  disease.  We  now  hear  that  influenza  is  a  very 
severe  disease  in  infancy.  During  the  early  part  of  the 
epidemic  of  the  present  year  I  happened  to  be  on  service 
in  my  Infant  Hospital  where  all  the  babies  had  influenza. 
The  cases,  I  think,  were  the  earliest  cases  in  Boston  before 
influenza  had  attacked  the  older  children  and  the  adults. 
My  experience  in  1889  was,  that  the  adults  were  attacked 
first  and  the  children  later,  it  being  possibly  that  we  had 
not  learned  to  diagnosticate  the  disease  so  well  at  that 
time.  Although  they  were  undoubted  cases  of  grippe, 
almostwithout  exception  they  were  mild.  There  were  no 
cases  of  death.  I  should  like  to  ask  Dr.  Earle  whether  in 
the  fatal  cases  any  autopsy  was  made,  and  whether  it  was 
the  grippe  poison,  the  disease  as  a  whole,  or  a  complica- 
tion which  caused  death. 

Dr.  Earle. — We  tried  in  every  instance,  particularly 
in  the  four  or  five  cases  I  reported  last  year,  to  obtain  an 
autopsy,  but  could  not. 

Dr.  ROTCH. — I  saw  quite  a  large  number  of  infants  and 
I  should  say  they  were  affected  in  a  much  milder  form 
than  adults,  and  that  the  description  of  them  as  a  whole 
was,  that  they  were  disconsolate.  A  perfect  picture  to  my 
mind  of  a  baby  with  the  grippe  in  the  East  was  a  very 
disconsolate  picture,  but  they  got  well. 

I  will  not  go  into  the  subject,  which  has  also  been  worn 
pretty  threadbare,  as  to  what  part  of  the  system  is  affected 
by  grippe.  That  it  is  a  nervous  disease  caused  by  a^oison 
affecting  the  nervous  system  in  some  way,  I  think,  is  being 
more  and  more  acknowledged,  and  I  think  it  is  more  an 
affection  of  the  sympathetic  than  central  nervous  system. 
There  is  an  immense  variety  in  the  symptoms,  and  to  such 
an  extent  that  it  seemed  almost  that  it  must  be  the  sym- 
pathetic nervous  system  that  was  affected.  That,  how- 
ever, will  be  for  the  future  to  decide.  Diversity  certainly 
is  the  word  which  covers  the  symptoms  of  grippe. 

Dr.  Jacobi. — Since  I  read  a  paper  on  the  subject  of 
grippe  in  little  children  before  the  Academy  two  years  ago 
and  published  it,  I  have  not  seen  many  cases  that  induce 
me  to  change  the   position  1  took  at  that  time.     I  could 
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not  find  that  the  symptoms  of  grippe  in  children  were 
much  different  from  those  in  the  adult.  If  we  distinguish 
the  three  forms  of  respiratory,  gastric  and  nervous  in- 
fluenza, the  symptoms  were  principally  respiratory  or 
nervous,  the  latter  to  a  certain  extent,  very  severe;  at 
the  same  time,  I  wish  to  state  that  I  cannot  find  the  paral- 
lel at  all  that  Dr.  Earle  is  inclined  to  draw.  The  nervous 
symptoms  of  influenza  and  diphtheria  have  absolutely 
nothing  to  do  with  each  other,  as  far  as  I  can  judge.  The 
nervous  symptoms  in  influenza  are  more  of  a  general 
character.  They  are  depression,  general  lassitude,  the 
psychical  anomalies,  such  as  melancholia  or  tendency  to 
suicide.  They  are  certainly  not  to  be  compared  with  what 
we  see  in  diphtheria.  The  nervous  symptoms  in  diphtheria 
are  the  result  of  the  extension  of  the  diphtheritic  process, 
or  rather  an  extension  of  the  bacillus  or  ptomaine  into 
certain  nerve  localities.  We  know  we  have  to  deal  simply 
with  a  paralysis.  We  know  that  the  paralysis  will,  as  a 
rule,  run  a  certain  course  and  invade  certain  localities,  so 
I  think  we  ought  not  to  try  to  compare  the  two  or  estab- 
lish a  parallel  between  the  nervous  symptoms  of  influenza 
and  of  diphtheria  for  the  two  must  certainly  be  two  differ- 
ent diseases  altogether. 

Dr.  Caille. — I  have  seen  a  number  of  grippe  cases  in 
children  in  the  last  six  months  and  there  is  one  very 
harassing  symptom  I  have  observed,  and  that  is  a 
peculiar  reflex  cough  which  resembles  whooping-cough. 
I  have  observed  it  a  number  of  times.  It  will  not  get  beiter 
without  local  treatment,  unless  the  naso-pharynx  is  irri- 
gated and  perhaps  the  larynx  treated  with  mild  solu- 
tions of  nitrate  of  silver,  it  may  last  a  week  to  three  weeks 
and  resembles  whooping-cough  very  much,  indeed. 

Dr.  HuBER. — It  is  true  the  surface  temperature  may  be 
low,  and  perhaps  the  surface  temperature  measured  by  the 
thermometer  maybe  low,  but  if  the  temperature  be  taken 
in  the  rectum  I  do  not  think  you  will  ^nd  that  marked 
discrepancy  to  which  Dr.  Earle  has  called  attention. 

Dr.  Holt. — The  clinical  picture  I  have  seen  resembles 
the  one  Dr.  Rotch  has  described  and  certainly  not  at  all  the 
one  that  Dr.  Earle  has  given  us.  The  cause  of  death 
among  the  cases  I  saw  last  year  was  two.  mainly  pneu- 
monia. In  the  New  York  Infant  Asylum  in  the  first 
epidemic  two  years  ago,  the  small  children  escaped  almost 
entirely.  During  the  epidemic  last  year  a  large  number 
between  the  ages  of  one  and  two  years  were  affected. 
Whether  due  to  the   same  poison  or  not,  we  had  an  epi- 
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demic  of  pneumonia  with  between  thirty  and  forty  cases 
in  a  single  month.  These  were  of  great  severity  and  about 
two-thirds  proved  fatal.  The  peculiarity  of  the  lesions  of 
the  fatal  cases  was  the  extraordinary  amount  of  plastic 
exudation  in  the  pleura.  Several  went  on  to  the  devel- 
opment of  pus.  but  most  of  them  died  before  this  occurred. 
Such  an  epidemic  of  pneumonia  has  never  been  seen  in 
the  institution  before.  In  many  of  the  cases  there  were 
none  of  the  ordinary  symptoms  of  influenza  before  the 
pneumonic  attack.  Whether  this  is  to  be  looked  upon  as 
an  epidemic  of  influenza  with  pneumonic  complication  I 
am  unable  to  say.  It  looks  as  if  the  two  had  some  rela- 
tion to  each  other.  In  the  other  cases  I  have  seen  the 
temperature  has  been  high  and  usually  of  short  duration 
with  a  good  deal  of  prostration,  and  in  many  cases  only 
that;  the  catarrhal  symptoms  being  very  few.  The  mor- 
tality is  low  unless  pneumonia  develops. 

Dr.  Adams. — In  my  experience  theepidemic  has  mate- 
rially changed  in  many  of  its  characters  in  young  children 
in  the  past  three  years.  It  is  my  belief  that  the  climatic 
condition  or  locality  has  a  great  deal  to  do  with  modifi- 
cation of  this  type  of  disease,  and  that  would  probably 
account  for  some  of  the  anomalies  or  peculiarities  recorded 
by  the  essayist.  My  experience  accords  with  that  of  Dr. 
Holt  as  to  the  temperature.  In  these  cases  it  has  been  a 
very  high  temperature  and  accompanied  by  the  symptoms 
which  we  would  usually  have  with  a  high  temperature.  It 
has  been  remarked  by  a  number  of  physicians  in  private 
conversation,  in  Washington,  that  in  this  epidemic  all  of 
us  who  know  anything  of  the  previous  epidemic  in  chil- 
dren, and  recently  in  the  Children's  Hospital,  were  placed 
in  an  awkward  position.  We  had  during  the  months 
of  March  and  April  an  epidemic  of  scarlet  fever  in  that 
hospital,  and  it  seems  to  me  when  theepidemic  and  isola- 
tion was  taking  place  we  had  a  number  of  cases  of  very 
high  temperature  in  the  younger  chi»ldren,  and  it  was  as 
much  as  the  attending  physician  could  do  to  prevent  the 
resident  and  head  nurse  from  consigning  these  children 
to  the  contagious  ward  in  the  top  of  the  house  before  the 
attending  physicians  came,  the  symptoms  were  so  much 
alike,  and  particularly  that  the  high  temperature  was 
accompanied  by  a  peculiar  rash  or  a  general  erythema. 

Another  point,  and  that  is,  that  very  many  of  these 
cases  in  young  children  are  accompanied  by  so  much 
pulmonary  congestion  that  they  are  frequently,  in  my 
judgment,  mistaken  for  pneumonia  and  reported  as  pneu- 
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monia.  Dr.  Holt,  in  a  paper  recently  read  before  the 
Medical  Sogiety,  expressed  the  belief  that  pneumonia  was 
not  aborted  by  any  medicinal  means,  and  it  was  not  a 
surprise  to  some  of  us  that  he,  after  his  vast  experience, 
would  give  out  such  a  doctrine.  In  a  number  of  instances 
that  I  have  seen  during  the  past  winter  and  spring  there 
was  a  decided  pulmonary  breathing,  only,  however,  a 
slight  dulness  accompanied  by  high  temperature  in  some 
with  decided  initial  symptoms,  chilly  sensations  and  many 
of  the  initial  symptoms  of  pneumonia,  and  it  was  some- 
times a  difficult  matter  to  differentiate,  and  I  would  not 
express  an  opinion  at  the  first  or  probably  the  second 
visit  that  it  was  not  pneumonia,  that  it  was  simply  grippe, 
but  the  subsequent  history  of  the  case  proved  that  they 
must  have  been  grippe  because  other  children  were  af- 
fected similarly,  and  I  remember  on  one  day  I  saw  under 
the  age  of  two  years,  in  private  and  in  consultation, 
twelve  to  fifteen  children  with  exactly  the  same  run  of 
symptoms.  In  one  family  I  had  eight  patients  sick  with 
it,  and  out  of  the  eight  there  were  five  who  were  under 
the  age  of  eight  years.  In  many  of  these,  particularly  the 
younger,  we  had  the  symptoms  of  the  initial  stage  of  pneu- 
monia. I  do  not  believe  that  it  was  aborted  pneumonia, 
but  simply  a  congestion,  and  that  the  symptoms  present 
were  due  to  the  elevation  of  temperature  or  the  hyper- 
pyrexia. I  am  also  of  the  opinion  that  if  the  temperature 
had  been  taken  in  the  rectum  of  many  of  these  children 
we  would  have  gotten  a  higher  temperature  rather  than 
subnormal.  Of  course,  after  the  symptoms  have  subsided 
and  prostration  comes  we  may  have  subnormal  tempera- 
ture as  in  other  infectious  disease,  typhoid  fever  in  chil- 
dren, particularly  the  temperature,  may  run  a  subnormal 
course  after  the  disease  has  subsided. 

In  very  many  of  the  cases  in  children  which  I  have  seen 
during  the  past  winter  which  differed  from  the  two  pre- 
ceding epidemics  was  rheumatism,  very  decided  symp- 
toms of  rheumatism,  and  so  much  so,  that  Dr.  W.  W. 
Johnson,  who  is  recognized  in  Washington  as  being  the 
leading  practitioner,  called  attention  to  that  fact  in  a 
meeting  of  the  Obstetrical  and  Gynaecological  Society, 
and  asked  whether  the  experience  of  others  had  differed 
in  regard  to  the  symptoms  of  rheumatism  in  these  young 
children.  Oftentimes  it  was  one  or  two  days  before  he 
was  able  to  differentiate,  the  pain  was  so  intense  and  re- 
sembled so  much  the  attacks  of  rheumatism,  but  waiting 
for  further  developments  of  rheumatism  they  did  notoccur. 
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If  these  cases  differ,  as  they  certainly  must,  in  the  ex- 
perience of  the  East  and  West  and  central  part  of  this 
country,  it  must  be  due  to  the  climatic  condition  which 
modifies  the  condition, just  as  in  New  York  City  they  have 
a  number  of  cases  of  lobar  pneumonia  in  children,  and 
with  us  it  is  an  infrequent  disease  to  have  a  lobar  pneu- 
monia in  children  as  we  recognize  it. 

Dr.  Blackader. — As  this  has  taken  somewhat  of  a 
local  turn  I  may  say  a  {&\v  words  about  the  epidemic  of 
last  year  in  Montreal.  I  think  I  would  bear  out  the  state- 
ments just  made  by  the  last  speakers  as  to  the  fact,  first  of 
all,  that  we  have  had  more  children  affected  during  this 
last  epidemic  than  the  previous.  I  think  I  ma\-  say,  how- 
ever, that  comparing  adults  and  children  we  have  had  far 
more  adults  than  children,  the  children  have  been  still  in 
much  the  smaller  numbers. 

In  regard  to  the  character  of  the  attack.  In  every  case 
I  have  seen  there  was  more  or  less  high  temperature.  The 
character  of  the  attacks  have  been  that  of  influenzal 
character  where  I  have  noticed  this  reflex  cough,  case 
coming  on  with  pneumonic  symptoms,  of  brief  duration 
and  sometimes  with  gastric  symptoms.  Those  have  been 
the  three  characters  I  have  generally  been  able  to  dis- 
criminate. 

As  regards  fatal  cases  I  have  not  had  in  Montreal  any 
case  I  could  say  was  distinctly  grippe  that  ended  fatally. 
There  have  been  cases  of  pneumonia  possibly  of  the 
group  Dr.  Holt  speaks  of.  I  had  one  or  two  cases  of 
pneumonia  that  proved  fatal,  but  the  thing  was  so  strictly 
pneumonic  that  I  did  not  call  it  grippe  nor  do  I  think  I 
had  any  need  for  doing  so. 

Dr.  Booker. — I  have  had  very  slight  experience  with 
the  grippe.  I  was  struck  with  the  observation  of  Dr. 
Caille  about  the  reflex  cough.  One  case  I  have  seen  in  a 
child  which  I  thought  was  grippe,  and  this  I  thought  from 
the  fact  of  the  great  prostration,  was  accompanied  with  a 
cough  diagnosticated  by  the  parents  as  whooping-cough. 
I  never  heard  the  child  whoop,  and  I  am  satisfied  it  was 
not  the  whooping-cough  but  a  particularly  persistent  cough 
which  lasted  about  tw^o  weeks  and  was  iinally  relieved  by 
irrigation  with  boracic  acid.  This  cough  was  peculiar.  It 
was  very  annoying  to  the  child  and  probably  had  some- 
thing to  do  with  increasing  the  prostration,  but  the  child 
was  a  good,  fat,  healthy  child  before  this  attack  and  it 
just  became  completely  prostrated,  and  there  was  nothing 
that  I  could  find  the  matter  with  the  bronchial  tubes  or 
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the  lungs  or  throat.  There  was  some  sliglit  discharge 
from  the  nose. 

Dr.  ROTCH. — All  the  babies  at  my  hospital  had  the 
cough  and  I  supposed  it  was  whooping-cough  in  the 
beginning.  It  passed  off,  however.  The  rash  which  has 
been  mentioned  was  also  noted,  and  there  was  the  same 
impulse  to  regard  such  cases  as  scarlet  fever  at  first. 

Dr.  Earle. — I  am  sorry  there  are  no  other  gentlemen 
from  the  West  to  corroborate  some  of  my  statements,  but 
as  I  am  the  solitary  individual  representing  the  entire 
West,  it  looks  as  if  you  would  have  to  trust  what  I  say 
or  believe  we  have  the  grippe  much  harder  West  than 
here,  and  I  certainly  think  we  do.  I  certainly  think  we 
do.  Why,  gentlemen,  I  have  seen  more  severe  cases  of 
diarrhoea  and  vomiting  in  the  middle  of  the  winter  during 
the  last  two  or  three  years  than  I  have  seen  in  the  middle 
of  the  summer  when  I  supposed  we  were  having  cholera 
infantum.  I  have  never  seen  such  prostration  in  the  mid- 
dle of  the  summer  with  bottle-fed  babies  as  I  have  seen  in 
the  middle  of  the  winter  from  what  I  supposed  was  pro- 
duced by  grippe.  Whether  we  have  other  diseases  some- 
what different  as  regards  type,  such  as  typhoid  fever,  I 
cannot  say.  I  remember  that  I  differed  from  Dr.  Vaughan 
in  regard  to  his  epidemic  of  typhoid  fever  as  he  narrated  it 
some  years  ago.  But  when  we  speak  of  typhoid  fever  as 
we  have  had  it  in  our  vicinity  the  last  year  and  a  half,  I 
do  not  know  but  what  I  shall  have  to  agree  with  him. 

The  point  made  by  Professor  Jacobi  who  had  noticed 
that  children  are  afflicted  late  in  the  epidemic  has  always 
been  true.  That  is  a  fact  which  has  been  noted  by  all 
observers,  a  fact  which  has  been  laid  down  by  all  of  those 
who  have  written  upon  the  subject  as  far  as  I  know  or 
remember. 

I  think  that  Dr.  Jacobi  misunderstood  me  that  I  believed 
that  the  same  poison  produced  diphtheritic  paralysis  or 
manifestations  of  nervous  difficulties  in  influenza.  I  did 
not  mean  that.  I  simply  meant  this,  that  I  believed  that 
as  we  have  found  that  without  a  doubt  it  is  not  a  bacillus 
which  produces  the  paralysis  in  diphtheria,  but  rather  its 
products  of  a  germ  peculiar  to  that  disease  as  it  is  the 
products  of  a  germ  peculiar  to  influenza  that  produces  the 
nervous  manifestations,  and  it  appears  to  me  that  we  will 
find  eventually  that  it  produces  quite  as  profound  nerve- 
change  as  we  know  now  is  produced  by  the  poison,  the 
toxine  of  diphtheria. 
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Just  a  word  in  regard  to  the  threatened  pneumonia.  I 
have  repeatedly  seen  a  case,  for  instance,  late  in  the  even- 
ing of  one  day,  have  put  my  ear  to  the  chest  and  have 
diagnosticated  a  pneumonia,  that  is,  I  have  found  that 
there  was  increased  fremitus.  It  appeared  to  me  that  the 
breathing  sounds  were  only  separated  from  my  ear  by  a 
space,  perhaps,  as  thick  as  a  single  piece  of  paper,  and  I 
have  said  to  myself,  and  in  two  or  three  instances  to  my 
assistants,  there  is  pneumonia.  The  next  day  every  sign 
and  trace  of  that  localized  inflammation  had  disappeared 
and  the  child  was  suffering  from  an  extensive  bronchial 
catarrh.  That  it  appears  to  me  is  one  of  the  peculiarities, 
one  of  the  ways  that  the  grippe  poison  affects  the  respira- 
tory apparatus,  and  I  have  learned  to  place  some  reliance 
in  a  diagnostic  way,  upon  this  rapid  diffusion  from  what  a 
few  hours  previous  appeared  to  me  to  be  a  localized  in- 
flammation. 

In  two  or  three  epidemics,  the  literature  of  which  I  have 
gone  through,  the  babies  have  been  affected  last.  That  is 
what  I  meant  to  say.  That  is  what  is  recorded  in  regard 
to  other  epidemics.     It  is  my  experience  in  the  last  two. 

Dr.  ROTCH. — It  was  recorded  here  that  they  came  first. 


AN  EPIDEMIC  OF  BALDNESS  IN  SPOTS  (ALO- 
PECIA AREATA?)  IN  AN  ASYLUM  FOR 
GIRLS.* 

BY   CHARLES   P.   PUTNAM,  M.D.. 
Boston. 

In  January,  1891,  a  child  of  eleven  years  was  sent  to 
me  from  the  asylum  with  two  or  three  bald  patches  on  the 
crown  of  her  head.  The  affection  seemed  to  be  plainly 
alopecia  areata.  The  spots  were  smooth  and  white. 
There  were  no  crusts,  scales  or  broken  hairs.  This  child 
had  been  in  the  school  eight  years  and  had  not  lived  out- 
side of  the  school  at  any  time  nor  associated  with  other 
girls.  A  mild  wash  was  applied  and  syrup  of  iodide  of 
iron  in  doses  of  ten  to  fifteen  drops  was  given  internally. 
The  child  was  rather  pale,  but  had  not  been  considered 
weak  or  sickly.  As  no  improvement  was  observed  during 
the  next  six  weeks  an  ointment  of  chrysophanie  acid,  ten 
per  cent.,  was  applied  with  no  perceptible  result. 

In  March,  another  child  was  found  to  have  on  her  head 
a  bald  patch  which  increased  very  rapidly,  and  within  a 
few  days,  became  as  large  as  a  silver  dollar,  and  also 
several  small  ones  of  irregular  shape. 

A  little  before  the  first  of  June,  the  disease  suddenly 
became  very  common  in  the  school.  The  hair  had  been 
worn  short  but  not  shingled,  so  that  small  spots  were  not 
readily  discovered,  but  on  thorough  examination  one  child 
after  another  was  found  to  have  bald  patches  greatly  vary- 
ing in  size.  The  smallest  seemed  to  depend  on  the  loss 
of  a  few  hairs.  The  patches  were,  when  very  small, 
irregular  in  outline,  but  as  soon  as  they  attained  any  con- 
siderable size  they  became  nearly  round.  The  skin  was 
white,  and  in  one  or  more  cases,  decidedly  atrophied, 
making  a  pit  readily  felt  with  the  finger. 
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We  shingled  the  hair  of  all  the  children  and  found  that 
the  number  of  those  affected  was  even  greater  than  we 
had  supposed.  In  all,  sixty-three  children  (out  of  sixty- 
nine  from  three  to  fourteen  years  of  age)  had  the  disease 
to  a  greater  or  less  degree;  many  of  them  having  a  great 
many  spots,  some  of  which  were  very  small.  It  was  diffi- 
cult to  count  them  accurately  because  some  were  so  small 
as  to  throw  doubt  on  their  real  existence  and  there  was 
an  imperceptible  gradation  from  them  to  the  well-marked 
patches.  The  largest  number  actually  counted  on  one 
head  was  eighty,  and  a  great  many  were  omitted  as 
doubtful  that  might,  perhaps,  have  been  counted. 

From  this  time  the  head  of  each  child  was  washed  daily 
with  corrosive  sublimate,  at  first  1.2000  later  i.iooo. 
For  more  than  a  month  the  heads  continued  to  get  worse. 
One  child  acquired  a  spot  after  she  had  been  in  the  asylum 
three  days,  and  soon  after  she  had  three  undoubted  spots 
and  some  doubtful  ones.  One  patch  on  another  girl  (the 
first  case)  extended  to  the  nape  of  the  neck,  outside  of  the 
hairy  scalp,  and  about  half  of  her  scalp  was  bare.  Some 
cases  had  increased  in  the  number  and  others  in  the  size 
of  the  patches. 

On  the  second  of  July  five  different  methods  of  treat- 
ment were  added  to  the  regular  washing  with  the  corro- 
sive sublimate  solution.  Six  girls  had  the  spots  dabbed 
with  corrosive  sublimate,  two  grains  to  the  ounce;  six 
were  painted  frequently  with  tincture  of  cantharides;  six 
had  thorough  inunction  with  sulphur  ointment;  six  with 
cantharidal  ointment;  six  \xith  turpentine. 

On  the  sixteenth  of  July  the  first  sign  of  improvement 
was  noted,  but  still  on  some  of  the  girls'  heads  there  con- 
tinued to  bean  increase  either  in  the  number  or  size  of  the 
spots. 

After  the  first  of  August  we  could  not  see  that  the  dis- 
ease was  advancing  in  any  case  and  from  that  time  there 
was  a  general  improvement  though  it  was  impossible  to 
see  that  any  one  of  the  above-mentioned  special  treatments 
had  made  any  difference  in  the  result.  The  improvement 
was  distributed  evenly  throughout  the  six  classes. 
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At  the  end  of  December  almost  every  spot  was  more  or 
less  overgrown  with  hair,  though  on  a  great  many  of  the 
spots  the  growth  was  thin.  Though  a  few  bald  spots 
could  be  found  still,  a  great  many  had  quite  disappeared. 
This  improvement  has  continued  so  that  now,  the  hair 
being  no  longer  shingled,  no  spots  can  be  seen  without 
careful  searching  and  but  few  can  be  found  at  all.  But  as 
a  rule,  the  hair  grows  more  sparsely  on  the  parts  where 
there  were  large  patches  than  on  other  parts. 

On  the  twenty-ninth  of  June,  1891,  six  girls  had  no 
patches  and  were  therefore  sent  away  to  board.  They 
were  carefully  inspected  from  time  to  time,  but  all 
escaped  the  disease. 

Many  hairs  from  around  the  patches  were  examined  by 
Dr.  Bowen  and  m}'self  at  several  different  times.  No 
micro-organisms  were  found  nor  was  anything  observed 
except  that  the  roots  were  atrophied  and  the  hairs  some- 
what more  slender  than  usual. 

The  second  girl  to  be  affected  was  of  a  different  age 
from  the  first.  She  went  to  a  different  school-room  and 
slept  in  a  different  bed-room,  and  they  did  not  meet  ex- 
cept in  the  dining-room  and  then  sat  far  apart.  They 
might,  of  course,  have  passed  each  other  in  the  entries  or 
have  met  in  the  yard  occasionally  during  the  two  months 
that  intervened  between  the  attacks.  Each  child  in  the 
school  had  her  own  clothing,  including  hats,  and  each  had 
her  own  comb,  towel,  etc. 

After  the  disease  began  to  spread  no  particular  groups 
seemed  to  be  affected  at  the  same  time,  and  the  six  who 
escaped  entirely  were  with  the  rest  until  the  end  of  June. 

It  is  also  worth  noting  that  four  older  girls  who  acted  as 
junior  officers,  and  have  always  had  long  hair,  were  not 
attacked.  They  slept  with  the  little  girls  as  monitors 
until  the  epidemic  was  well  under  way  and  were  then  put 
into  a  separate  room.  After  that  they  still  assisted  in 
washing  the  younger  children,  and  in  taking  care  of  them 
through  the  day.      Nor  were  any  of  the  matrons  affected. 

Alopecia  areata  is  by  English  and  German-speak- 
ing writers  almost  universally  regarded  as  non-contagious. 
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Only  Hillier,  as  far  as  I  know,  speaks  of  an  epidemic  in  a 
school.  Out  of  eleven  hundred  children  forty-three  sud- 
denly developed  bald  spots  and  then  it  was  found  that  one 
child  had  had  the  disease  for  a  long  time.  Hutchinson 
also  speaks  of  cases  which  suggested  that  it  might  be  con- 
tagious. It  has  been  reported  that  several  members  of  a 
family  were  affected  and  it  was  then  sometimes  regarded 
as  hereditary. 

Dr.  Ernst,  of  this  city,  has  seen  a  teacher  and  two  of  his 
pupils  affected  by  it  at  the  same  time.  Several  French 
writers,  notably  Besnier,  have  regarded  the  disease  as 
contagious,  and  they  have,  as  has  also  Hillier,  described 
micro-organisms  as  giving  rise  to  it,  but  the  descriptions 
differ  so  much  from  each  other  as  to  throw  doubt  on  the 
accuracy  of  the  conclusion. 

Certainly  the  last  word  on  this  subject  has  not  been 
said,  and  a  micro-organism  may  yet  be  found.  I  would 
offer  the  rather  bold  suggestion  that  if  any  one  case  of 
alopecia  areata  is  due  to  nervous  influence  then  an  epi- 
demic of  it  may  be  due  to  the  same  cause  and  may  be  re- 
garded as  a  mimosis,  just  as  when  one  child  in  a  school 
acquires  spasmodic  or  abnormal  nervous  movements, 
many  or  all  of  the  children  in  the  school  acquire  the  same 
movements,  so  that  such  movements  seem  to  be  con- 
tagious. 

I  wish  to  acknowledge  my  obligation  to  Dr.  J.  T.  Bowen, 
who  was  kind  enough  to  see  and  give  advice  about  the 
patients  several  times  and  also  to  examine  the  hair. 

DISCUSSION. 

Dr.  Bowen. — I  am  very  glad  to  have  this  opportunity 
to  put  myself  on  record  about  the  epidemic,  which  I  wish 
to  do  quite  positively.  It  seems  to  me  there  is  no  ques- 
tion that  ringworm  is  not  to  be  thought  of.  The  clinical 
appearances  were  never  those  of  ringworm.  I  examined 
on  two  different  occasions  the  whole  sixty-three  children, 
and  could  not  find  a  single  spot  which  was  typical  of  ring- 
worm, no  scaling,  no  stumps,  nothing  which  looked  like 
ringworm.  The  microscopical  examination  was  entirely 
negative.     A  great  many  hairs  were  taken  from  all  over 
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the  scalp  and  from  a  great  many  different  children  and  at 
a  great  many  different  times,  and  I  never  could  find  any- 
thing that  looked  like  a  spore  or  bit  of  mycelium.  It  seems 
to  me  impossible,  clinically,  to  separate  these  cases  from 
the  ordinary  alopecia  areata  that  we  are  in  the  habit  of 
seeing.  Studying  it  carefully,  looking  overall  the  cases, 
the  only  point  of  difference  that  I  could  see  is,  that  it 
seems  to  me  that  taking  them  as  a  whole  there  were  more 
of  these  ver}-  small  spots  such  as  Dr.  Putnam  has  spoken 
of,  where  it  was  difficult  to  assure  myself  whether  they 
were  spots  or  not.  It  seems  to  me  if  a  large  number  of 
cases  of  sporadic  alopecia  areata  could  have  been  got 
together  that  the  school  children  would  have  been  found 
to  have  more  of  these  small  spots.  Many  of  the  cases 
were  practically  t\'pical  of  the  alopecia  areata  as  we  see  it 
daily,  and  this  difference  in  size  was  the  only  point  of 
divergence  from  the  ordinary  type  that  I  could  assure  my- 
self of  I  wish  to  repeat  very  positively  my  conviction 
that  there  was  nothing  like  ringworm  about  it.  I  have 
no  hesitation  in  including  this  epidemic  in  the  class  of 
cases  described  bythe  French  writers  as  alopecia  areata  in 
schools,  camps,  etc.  The  English  have  described  such 
epidemics,  but  as  far  as  I  know,  none  such  have  been  de- 
scribed in  America.  I  think  it  is  unique  here,  at  least  so  far 
as  description  goes. 

Dr.  White. — I  had  the  pleasure  of  seeing  five  or  six  of 
these  cases  in  the  early  period  of  the  epidemic.  I  did  not 
see  the  school  as  a  whole.  The  cases  which  I  saw  differed 
decidedly  in  some  points  from  the  ordinary  cases  of  alo- 
pecia areata  in  my  opinion.  I  have  seen  a  great  many 
cases  of  that  in  many  years.  I  have  seen  three  or  four 
cases  in  which  it  occurred  in  more  than  one  member  of 
the  family,  but  never  in  more  than  three.  I  am  at  present 
treating  two  cases  in  one  family.  It  differed  not  in  the 
surface  appearance  at  all,  but  to  my  mind  the  outlines  of 
the  spots  were  more  irregular,  more  angular  than  we 
ordinarily  see  in  alopecia  areata.  I  do  not  say  they  were 
not  cases  in  which  the  area  was  well  defined,  but  the  chief 
peculiarity  was  the  angularity  of  spots. 

In  the  second  place,  the  spots  were  far  more  numerous 
than  ordinarily  show  themselves,  and  third,  the  develop- 
ment of  the  disease  was  far  more  rapid  than  any  cases  of 
alopecia  areata  I  have  ever  seen.  They  would  in  a  few 
days  present  ten  or  twenty  areas  of  alopecia,  very  small 
many  of  them.  In  all  these  respects  it  differed  from 
ordinary  alopecia  decidedly. 
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Now,  if  we  study  the  pathology  of  the  disease  and  the 
history  of  these  so-called  epidemic  instances  it  seems  to 
me  that  we  may  be  dealing  with  a  disease  which  is  not 
alike  in  all  cases,  that  although  the  surface  appearances 
may  simulate  each  other  that  they  are  in  fact  different 
cases.  I  do  not  think  there  can  be  any  doubt  that  suffi- 
cient investigations  have  been  made  to  show  that  the 
majority  of  cases  of  alopecia  areata  are  not  parasitic,  but  I 
do  not  see  how  it  is  possible  to  explain  these  cases,  and 
cases  like  these  without  the  acceptance  of  the  theory  that 
it  is  a  germ  disease.  It  is  evident,  I  think,  from  the  fact 
that  too  many  germs  have  been  found  that  we  have  not 
yet  found  the  real  germ,  and  that  as  some  of  the  more 
recent  French  investigators  have  shown  it  is  not  to  be 
found  in  the  tissues  of  the  hair  itself  at  all,  that  it  must  be 
looked  for  in  the  sheathes  surrounding  the  hair  in  which 
the  germ  is  to  be  found  and  not  in  the  hair  itself.  I  am 
not  therefore  prepared  to  say  I  consider  this  a  case  of 
typical  alopecia  areata  becoming  epidemic  or  showing 
itself  to  be  contagious,  but  that  we  may  be  very  well 
dealing  with  one  of  those  rare  instances  of  germ  disease 
characterized  by  the  ordinary  surface  appearance  of  alo- 
pecia areata,  but  by  a  difference  in  the  gross  appearances 
of  the  disease  such  as  I  first  instanced,  and,  therefore,  I 
think  this  would  show  that  there  is  more  than  one  disease 
which  is  characterized  by  alopecia  in  areas,  and  that  I  con- 
sider this  as  a  probable  example  of  that  much  rarer  affec- 
tion and  different  from  ordinary  alopecia  areata  in  such 
respects. 

Dr.  Jacobi. — Did  the  new  hairs  come  out  white  or  black  } 
Dr.  Putnam. — The  new  hairs  did  not  come  out  white, 
but  of  the  natural  color  in  each  child. 


THE  RELATION  OF  PSEUDO-DIPHTHERIC  AN- 
GINA TO  DIPHTHERIA,  WITH  SPECIAL 
REFERENCE  TO  SCARLATINAL  PSEUDO- 
MEMBRANOUS ANGINA.* 

BY  WILLIAM  D.  BOOKER,  M.D. 

From  the    Pathological  Laboratory  of  the  Johns  Hopkins  University. 

In  mild  cases  of  scarlatina  the  throat  affection  does  not 
differ  from  simple  angina,  in  more  serious  cases  a  pseudo- 
membranous affection  often  occurs  which  presents  a  strik- 
ing resemblance  to  diphtheria,  and  offers  the  greatest 
difficulty  to  a  differential  diagnosis.  Similar  pseudo- 
membranous anginas  occur  secondary  to  measles  and 
other  infectious  diseases,  but  more  seldom  than  in  scar- 
latina. 

An  epidemic  of  scarlatina  prevailed  in  Baltimore  the 
past  winter,  characterized  by  frequent  complication  of 
pseudo-membranous  angina,  which  in  some  cases  pre- 
ceded the  exanthem  several  days,  and  so  closely  re- 
sembled diphtheria  as  to  render  a  diagnosis  with  the 
unaided  eye  difficult,  if  not  impossible.  In  many  cases 
even  where  the  exanthem  was  present,  the  throat  affection 
had  such  marked  characteristics  of  diphtheria  that  phy- 
sicians were  often  puzzled  for  an  opinion,  and  had  refer- 
ence in  the  treatment  chiefly  for  the  latter  disease. 
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The  importance  of  a  clear  distinction  between  affections 
so  serious  in  character,  and  which,  resembling  each  other 
clinically,  yet  differ  in  nature  and  the  treatment  required, 
led  me  to  take  advantage  of  the  abundant  material  fur- 
nished by  this  epidemic  to  make  a  comparative  study  of 
the  bacteria  found  in  scarlatinal  angina  with  the  bacteria 
known  to  be  present  in  true  diphtheria. 

The  stimulus  afforded  by  the  discovery  of  the  specific 
exciting  cause  of  diphtheria  has  attracted  to  this  subject 
the  labor  of  different  investigators  whose  work  has  yielded 
remarkably  uniform  results  in  the  separation  of  diphtheric 
from  scarlatinal  and  other  pseudo-diphtheric  anginas. 

This  work  is  so  recent  and  of  such  great  value,  it 
may  be  permissible  to  depart  from  the  request  made  in 
the  preliminary  announcement  of  this  meeting  and  give  a 
brief  summary  of  some  of  the  more  important  points, 
especially  as  the  value  of  my  own  observation  consists 
chiefly  in  the  confirmatory  evidence  it  affords. 

The  distinction  between  diphtheric  and  scarlatinal 
angina  is  based  upon:  ist.  Clinical  features.  2d.  Ana- 
tomical changes.     3d.  ^Etiology. 

Clinical  features. — In  some  cases  the  throat  affection  is 
not  separable,  but  typical  cases  show  considerable  differ- 
ence. 

Scarlatinal  angina. — The  membrane  has  a  yellow  color, 
cannot  be  stripped  off  in  connected  shreds.  There  is 
tendency  to  ulceration  and  suppuration;  adenitis  is  of  more 
pronounced  inflammatory  character,  redness  and  swelling 
prominent  and  purulent  destruction  of  tissues  frequent; 
increased  sensitiveness  of  throat  and  greater  pain  in 
swallowing.  The  disease  penetrates  more  into  the  depth, 
and  extends  by  continuity  frequently  to  the  ear,  seldom 
to  the  larynx,  and  still  more  seldom  to  trachea  and  large 
bronchi;  capillary  bronchitis  and  pneumonia  somewhat 
more  frequent  than  affection  of  the  large  bronchi. 

Fever  is  active,  and  the  relative  proportion  between  the 
fever,  general  condition  and  local  process  is  of  diagnostic 
value. 

If  the  fever  is  active  and  the  symptoms  in  general  of  an 
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inflammatory  character,  while  there  are  only  small 
scattered  deposits  in  the  throat,  especially  when  the 
disease  has  existed  for  some  days,  it  is  probably  scarlati- 
nal angina. 

Diphtheric  angina. — In  fresh  cases  the  membrane  is 
white,  has  thick,  tough  consistence,  and  can  be  stripped 
off  in  large  shreds.  Suppuration  is  exceptional;  pain  and 
swelling  less  prominent;  no  tendency  to  ulceration.  The 
disease  extends  chiefly  on  the  surface,  and  by  continuity, 
preferably  to  the  air-passages.  Fever  is  less  active  and 
confined  more  to  the  first  stage  when  the  disease  is  ex- 
tending on  the  surface.  It  subsides  much  earlier,  and  if 
the  temperature  falls  a  few  days  after  the  beginning  of 
sickness  it  points  to  diphtheria. 

Anatomical  changes. — Scarlatinal  angina  can  resemble 
true  diphtheria  anatomically,  especially  in  infants,  but 
on  the  Vv'hole  the  anatomical  appearances  are  more  differ- 
entiating than  the  clinical. 

Scarlatinal  angina. — We  are  chiefly  indebted  to  Soeren- 
sen'  for  information  on  this  subject.  His  experience  has 
been  extensive  and  embraces  a  careful  study  of  the  patho- 
logical changes  in  many  autopsies. 

When  death  occurs  early  in  the  disease,  the  exudation 
on  the  surface  of  the  inflamed  tonsil  appears  to  be  more 
inlaid  in  the  tissues  than  set  on  the  surface,  and  the  tonsil 
is  melted  down  into  a  half  purulent  mass.  Microscopical 
examination  shows  the  superficial  parts  to  be  necrotic 
and  micrococci  single,  in  pairs,  or  chains  in  the  dead  tissue. 
These  micrococci  are  also  found  in  neighboring  inflam- 
matory districts,  even  where  microscopic  changes  are  in- 
considerable, or  where  only  circumscribed  whitish  coating 
covers  the  surface.  In  such  places  the  necrosis  is  only 
recognized  microscopically.  In  the  more  marked  diseased 
foci  micrococci  are  found  in  the  depth,  and  laterally  where 
epithelium  is  present  or  substituted  by  thin  pseudo-mem- 
brane. 

When  death  occurs  late  in  the  disease,  ulceration  is 
found    microscopically   more    prominent,    and    in    places 
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where  it  was  not  recognized  clinically,  and  more  exten- 
sive in  depth  and  superficially  than  was  supposed. 

In  apparently  mild  cases  of  angina  there  is  superficial 
necrosis  of  the  mucous  membrane,  and  micrococci  are 
found  fer  over  the  surface  of  the  slightly  changed  parts. 

Microscopic  examination  of  the  pseudo-membrane 
shows  an  infiltrated  or  necrotic  mucous  membrane;  an  in- 
filtration of  leucocytes  and  changed  epithelium,  some- 
times a  half  purulent  mass  on  the  surface  of  the  deep 
ulcer. 

In  the  throat  there  is  tendency  to  penetrate  into  the 
depth,  and  in  protracted  cases  there  is  great  loss  of  tissue 
through  ulceration.  In  fatal  cases  the  process  is  not 
limited  to  the  throat  but  extends  outside  of  the  neck  and 
to  remote  organs. 

First  the  tributary  lymphatic  glands  suffer,  they  appear 
red,  often  have  gelatinous  consistence  with  purulent 
destruction  of  tissues.  The  diseased  foci  show  under  the 
microscope,  necrotic  tissue  filled  with  micrococci.  "Mi- 
crococci are  also  found  in  the  surrounding  infiltrated  tissue. 

In  severe  throat  affection  where  the  tonsils  are  more  or 
less  completely  destroyed,  the  extension  of  the  diseased 
process  to  tissues  outside  of  the  neck  is  direct,  and  strings 
of  whitish,  often  necrotic  tissue  extend  from  the  ulcer  on 
the  side  of  the  throat  to  the  cavity  of  the  ulcer  on  the  side  of 
the  neck.  The  diseased  process  may  extend  widely  over 
surrounding  tissue,  even  over  the  clavicle  to  the  anterior 
side  of  chest.  The  process  resembles  not  only  an  ordinary 
diffuse  phlegmon,  but  the  superficial  infiltration  resembles 
erysipelas,  especially  in  the  microscopic  examination 
which  shows  an  invasion  of  micrococci  as  vanguard  to  the 
infiltration. 

The  remote  organs  of  the  body  may  show  extensive 
diseased  changes,  as  large  white  infarction  in  the  spleen 
and  suppurative  peritonitis,  also  diffused,  less  extensive 
necrosis  with  degenerative  changes  in  the  cells  in  the  large 
abdominal  glands,  and  suppurative  processes  with  rich 
infiltration  of  leucocytes,  which  in  the  kidney  ma}-  form 
abscesses. 
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Though  participation  of  the  air-passages  is,  in  general, 
infrequent,  still  in  severe  cases  the  larynx  and  lungs  are 
frequently  found  affected.  The  pneumonia  affords  no 
peculiarity,  but  the  laryngeal  affection  is  characteristic. 
There  is  only  moderate  swelling  except  in  cases  of  glottis 
oedema  from  deep  ulceration.  Microscopical  examination 
shows  chiefly  necrosis  and  ulceration  of  the  affected  parts. 

Not  only  are  the  characteristic  necrotic  and  suppurative 
processes  of  the  primary  lesion  found  in  remote  organs, 
but  also  the  same  cocci,  and  in  the  diffuse  changes  in  the 
organs  thrombi  of  cocci  in  the  small  vessels  are  frequently 
found. 

The  invasion  of  micrococci  in  remote  organs  occur,  as 
a  rule,  perhaps,  always.  This  invasion  is  more  certain 
and  extensive  when  death  occurs  at  a  late  period  in  the 
sickness,  and  especially  when  the  disease  resembles  a 
general  septic  infection.  The  cocci  are  more  numerous, 
the  more  prominent  the  local  lesion  in  the  organs.  Cer- 
tain organs  show  more  favorable  conditions  for  the  activity 
of  the  cocci  than  others.  The  spleen  examined  in  seven 
cases  showed  thrombi  of  cocci  in  iive.  The  liver  in  ten 
cases  had  thrombi  in  five.  Kidney  in  twenty-nine  cases 
had  thrombi  in  eleven.  Thrombi  of  cocci  in  the  capillaries  of 
the  skin  in  one  case,  and  in  one  case  cocci  were  found  in 
a  heart-clot. 

Diphtheric  angina. — Gangrene  of  the  superficial  mucous 
membrane  and  deep  ulceration  seldom  occur.  The  cer- 
vical lymphatic  glands  have  more  solid  consistence, 
haemorrhagic  color,  and  show  whitish  foci  corresponding 
to  the  degenerated  follicles.  Purulent  melting  of  tissues 
is  exceptional,  ordinarily  only  in  protracted  cases.  In 
fatal  cases  the  air-passages,  as  a  rule,  are  implicated. 

The  false  membrane  has  far  greater  extension,  and  more 
nearly  the  normal  or  an  increased  consistence.  It  is  more 
adherent  and  removed  with  greater  difficulty  when  found 
in  a  structure  covered  with  flat  epithelium  as  on  the  fauces 
than  in  one  covered  by  cylindrical  epithelium,  and  supplied 
with  a  basement  membrane  as  in  the  larynx,  though  its 
essential  structure  is  the  same  in  both  places. 
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The  essential  change  in  the  structures  in  which  the 
false  membrane  develops,  is  characterized  by  a  death  of 
the  superficial  parts,  the  epithelium,  surrounded  by- 
living  cells.  In  consequence  of  this  the  affected  tissue 
undergoes  the  form  of  necrosis  known  as  coagulation 
necrosis,  and  this  is  effected  through  the  coagulation  of 
the  dead  epithelial  cells  which  furnish  the  fibrin  ferment, 
the  transuded  serum  and  tissue  juices  containing  the 
fibrinogen.  The  necrotic  epithelial  cells  lose  their  nuclei, 
assume  a  hyaline  and  refractive  appearance,  and  undergo 
various  changes  in  size  and  form,  building,  as  it  were,  a 
fibrinous  frame  or  net-work.  Inflammatory  products, 
leucocytes,  red  blood-corpuscles,  serum  and  fibrin  par- 
ticipate in  the  formation  of  the  false  membrane,  and 
the  underlying  basement  membrane  undergoes  similar 
changes.  It  becomes  hyaline,  converted  into  a  dense  net- 
work of  glistening  refraction  containing  leucocytes,  red 
blood-corpuscles  and  fibrin,  but  there  is  one  important 
distinction  consisting  in  the  fact  that  the  deeper  structures 
contain  blood-vessels  whose  walls  are  hyaline  and 
necrotic,  but  which,  nevertheless,  still  contain  circulating 
blood. 

The  separation  of  the  membrane  leaves  behind  it  a  raw, 
bleeding  surface,  and  in  cases  where  the  separation  is 
accompanied  by  suppurative  or  gangrenous  processes, 
ulceration  of  the  underlying  structures  results. 

Relation  of  the  bacilli  to  the  false  membrane.  The 
bacilli  are  found  in  and  underneath  the  superficial  layer  of 
the  false  membrane.  The  most  superficial  layer  is  made 
up  largely  of  a  great  number  and  variety  of  organisms, 
mostly  saprophytic.  The  layer  of  the  membrane  in  which 
the  diphtheric  bacilli  are  found  is  rich  in  cells.  As  the 
pseudo-membrane  passes  inwards  towards  the  basement 
membrane  fewer  cells  are  found,  and  here,  too,  the  bacilli 
are  much  fewer.  Then  follows  a  wide  fibrinous  layer,  the 
thickest  part  of  the  false  membrane,  and  this  lies  directly 
upon  the  basement  membrane  of  the  mucosa.  Few  or  no 
bacilli  are  found  here.  The  cellular  outer  zone  is  the 
oldest  part  of  the  pseudo-membrane,  it  is  the  first  reaction 
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product  to  the  original  irritation,  resulting  from  the  action 
of  the  diphtheric  virus.  In  the  growth  of  the  false  mem- 
brane the  force  exerted  from  below  raises  the  membrane 
more  and  more,  and  causes  it  to  overlap  the  adjacent 
preserved  epithelium  in  a  mush  room-like  manner  of 
growth. 

The  bacilli  do  not  invade  the  blood  and  tissues  of  the 
body,  but  the  toxic  products  of  the  diphtheric  bacilli  are 
absorbed  and  definite  lesions  result  in  various  tissues  of 
the  body.  Oertel  -  described  these  lesions  at  length. 
They  consist  of  death  of  cells,  which  suffer  fragmentation 
of  nuclei,  complete  disintegration,  and  then  a  fibrinous 
metamorphosis  takes  place.  This  form  of  cell  death  is 
met  in  its  greatest  intensity  in  the  lymphatic  glands 
adjacent  to  the  aftected  part,  but  it  is  found  in  distant 
glands,  the  spleen  and  other  structures.  These  affected 
organs  contain  neither  the  diphtheric  bacilli  nor  other 
organisms,  and  the  change  is  not  of  a  suppurative 
character. 

These  lesions  have  been  reproduced  in  lower  animals 
(guinea-pig,  kitten,  rabbit)  by  Welch  '  and  Flexner,  both 
by  the  use  of  diphtheric  bacilli  for  inoculation,  and  by  the 
toxic  products  of  the  bacilli.  The  inoculation  of  the 
bacilli  produced  a  pseudo-membrane  in  the  throat,  skin 
and  elsewhere  in  these  animals. 

The  injection  of  the  toxic  products  of  the  diphtheric 
bacilli,  while  causing  the  general  and  specific  lesions  of 
the  disease,  do  not  give  rise  to  the  false  membrane. 

^'Etiology.  —  The  -decisive  and  practical  distinction 
between  diphtheric  and  pseudo-diphtheric  angina  is  based 
upon  the  established  belief  that  diphtheria  is  caused  by  a 
specific  organism,  the  bacillus  known  as  the  Klebs- 
Loffler  bacillus  or  bacillus  diphtherise,  and  when  this 
bacillus  is  found  associated  with  diphtheritic  processes,  it 
is  safe  to  consider  the  disease  diphtheria;  on  the  contrary, 
when  this  bacillus  is  not  found  in  such  processes  it  may 
be  considered  that  the  disease  is  not  diphtheria. 

It  is  necessary,  then,  in  order  to  differentiate  pseudo- 
membranous   ancrina    occurring    in    other    diseases   from 
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diphtheria,  to  determine  whether  or  not  the  bacillus 
diphtherias  is  present.  But  this  may  not  be  altogether 
simple,  and  complicating  conditions  may  arise  which,  as 
yet,  are  not  understood,  and  which  may  serve  to  modify 
our  convictions  of  the  relation  between  the  diphtheric 
bacilli  and  the  local  lesions. 

It  is  necessary  to  consider  that  there  is  a  great  variation 
at  times  in  the  virulence  of  the  diphtheric  organism,  and 
that  a  bacillus  occurs,  although  infrequently,  whose 
morphology  is  identical  with  that  of  the  true  diphtheric 
bacillus,  and  whose  only  difference  is  that  it  is  free  from 
pathogenic  properties.  This  so-called  pseudo-diphtheric 
bacillus  is  then  to  be  identified  only  by  the  inoculation  of 
susceptible  animals,  and  in  a  given  case  it  cannot  be 
maintained  that  the  organism  is  virulent  unless  this  last 
test  has  been  made.  It  is  well  to  state,  however,  that 
whereas  in  most  cases  of  true  diphtheria  the  virulent 
organisms  are  present  in  large  numbers,  when  the  pseudo- 
diphtheric  bacilli  have  been  found  they  were  not  so  nu- 
merous. 

The  entire  absence  of  the  virulent  and  non-virulent 
diphtheric  bacilli  in  a  diphtheritic  process  forms  the  certain 
criterion  that  the  process  is  not  diphtheric  in  character. 

That  such  processes  do  occur,  in  which  neither  the 
diphtheric  nor  the  pseudo-diphtheric  bacilli  are  found,  we 
have  valuable  testimony  from  a  number  of  competent 
observers. 

Wurtz  ^  and  Burges  examined  eleven  cases  of  pseudo- 
membranous angina  following  scarlatina,  most  of  which 
presented  the  picture  of  true  diphtheria.  In  nine  of  the 
cases  in  which  the  angina  appeared  early,  diphtheric 
bacilli  were  not  found,  in  the  other  two  cases  the  angina 
occurred  later  than  the  exanthem,  in  one  case  in  seven, 
the  other  in  sixteen  days,  and  the  Klebs-Lofifier  bacilli 
were  found. 

In  all  the  cases  streptococci  w^ere  found,  which  showed 
resemblance,  but  not  identity  to  streptococcus  erysipelatus. 
Staphylococcus  aureus  was  found  in  five  cases,  and  albus 
in  one. 
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In  five  cases  of  scarlatinal  pseudo-membranous  angina 
examined  by  Loffler,  diphtheric  bacilli  were  not  found  in 
four  cases.  The  fifth  case  died  on  the  eighteenth  day  of 
sickness,  and  diphtheric  bacilli  were  found  in  an  extensive 
croup  in  the  larynx  and  trachea. 

Escherich  "  has  reported  four  cases  of  pseudo-mem- 
branous affection  of  the  throat  occurring  in  scarlatina,  one 
in  measles,  eight  cases  of  follicular  tonsillitis,  and  one  of 
catarrhal  pharyngitis. 

The  virulent  diphtheric  bacilli  were  found  in  two  of  the 
scarlatinal  cases,  the  non-virulent  bacillus  in  one  case, 
and  a  bacillus  resembling  the  diphtheric  bacillus,  but  not 
tested  in  lower  animals,  in  one  case. 

In  the  case  of  measles  death  occurred  on  the  fourth  day. 
Autopsy  showed  a  thick  easily  removed  membrane  over 
the  larynx,  trachea  and  bronchi  and  diphtheritic  coating 
on  the  pharynx  in  places  which  were  not  visible  during 
life.*  A  nearly  pure  culture  of  virulent  diphtheric  bacillus 
was  cultivated  from  the  membrane  in  the  larynx. 

In  seven  of  the  cases  of  follicular  tonsillitis,  and  the  case 
of  catarrhal  pharyngitis,  the  diphtheric  bacillus  was  not 
found. 

Tangl  "  reports  seven  cases  of  scarlatina  with  grayish 
white  pseudo-membrane  on  the  tonsils  or  other  parts  of 
the  throat,  in  none  of  which  the  Loffler  bacillus  was 
found,  but  in  all  the  cases  there  were  many  colonies  of 
streptococci.  The  cultures  in  these  cases  were  made  early 
in  the  sickness,  some  on  the  first  day. 

Baginsky  '  never  found  the  Loffler  bacillus  in  children 
brought  to  his  hospital  affected  with  scarlatinal  angina. 
But  it  was  not  unfrequent  to  have  children  brought  to  the 
hospital  with  diphtheria  in  whom  the  Loffler  bacillus 
was  found,  suddenly  break  out  with  an  eruption  similar  to 
that  of  scarlatina,  and  the  pharyngeal  affection  change 
from  the  true  pseudo-membranous  character  to  a  more 
smeary  consistence,  with  dark  gray  or  greenish  color.  As 
soon  as  this  happened  renewed  cultures  no  longer  gave 
diphtheric  bacilli,  but   only  cocci.      Apparently   a    new 
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contagion  had  overgrown  the  diphtheric  contagion  and 
suppressed  it. 

Babes/  Kolisko,''  and  Paltauf  and  Heubner  "  did  not 
find  diphtheric  bacilH  in  ordinary  cases  of  pseudo-mem- 
branous angina  occurring  in  scarlatina. 

Kurth  "  found  a  luxuriant  growth  of  streptococci  on  the 
surface  of  the  tonsils  in  all  cases  of  scarlatina  examined 
by  him;  other  germs  occurred  only  sparsely  in  various 
cases. 

In  a  majority  of  fatal  cases  the  surface  of  the  tonsils  and 
mucous  membrane  bordering  on  the  larynx,  showed 
extensiv^e  destruction  of  tissue,  which  afforded  a  wide 
entrance  port  for  the  germs  into  the  body;  and  stepto- 
cocci  were  found  in  the  internal  organs  after  death, 
resembling  those  on  the  tonsils  during  life.  They  were 
especially  numerous  in  the  spleen  and  liver. 

To  this  evidence  I  am  able  to  add  the  result  of  the 
examination  of  twenty-two  cases  made  in  the  above 
mentioned  epidemic  of  scarlatina. 

Eleven  of  the  cases  had  scarlatina  with  pseudo-mem- 
branous angina,  two  of  which  were  fatal.  Four  had 
scarlatina  with  redness  of  throat  without  pseudo-mem- 
brane. One  had  pseudo-membranous  angina,  similar  to 
that  of  the  scarlatinal  cases,  without  exanthem.  Two  had 
measles  followed  by  membranous  laryngitis  without  visible 
deposit  in  the  throat,  one  of  which  was  fatal.  One  had 
measles  followed  by  pseudo  -  membranous  affection  of 
throat  and  eyelids  and  proved  fatal.  Three  had  ordinary 
follicular  tonsillitis  without  resemblance  to  scarlatina  or 
diphtheria. 

The  methods  used  in  this  study  were  the  same  as  those 
found  successful  by  Prof.  Welch  and  Dr.  Abbott  in  investi- 
gating the  setiology  of  diphtheria.  Cultures  were  made 
by  removing  pieces  of  pseudo-membrane  or  deposit  from 
the  throat  by  means  of  a  sterilized  platinum  scoop,  or  when 
no  patches  were  present,  by  scraping  the  inflamed  surface 
of  the  throat,  and  inoculating  on  slanting  glycerine  agar. 
Three  or  more  tubes  of  glycerine  agar  were  used  in  each 
case.     The  platinum  scoop  containing  the   deposit  from 
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the  throat  was  smeared  over  the  slanting  surface  of  the 
first  tube,  and  then,  without  again  sterilizing,  smeared 
over  the  second  and  succeeding  tubes. 

Cultures  were  kept  in  the  thermostat  at  38°C.  Cover- 
slip  preparations  were  made  from  the  throat  in  most  cases. 

In  this  study  I  had  the  council  of  Prof.  Welch  and 
the  assistance  of  Dr.  Flexner,  Fellow  in  pathology  in  the 
Johns  Hopkins  University,  who  has  been  engaged  in 
connection  with  Prof.  Welch  for  the  past  twelve  months 
in  studying  the  properties  of  the  bacillus  diphtheriae,  and 
to  whom  I  am  indebted  for  cultures  from  three  of  the  cases. 

Description  of  the  individual  cases  : 

Case  I. — Scarlatina. — Two  years  old,  fat  and  well- 
grown.  Taken  sick  February  7,  1892,  with  vomiting 
and  fever.  Thin  white  deposit  formed  on  fauces 
and  soft  palate,  which  was  easily  removed;  thick 
grayish  deposit  on  pharynx,  removed  with  difficulty, 
and  left  a  bleeding  surface;  profuse  purulent  dis- 
charge from  throat  and  nares;  lymphatic  glands  of 
neck  enormously  swollen  and  soft,  body  covered  with 
scarlet  rash.  Symptoms  continued  to  grow  worse;  cervical 
gland  on  left  side  ruptured  through  the  cheek  near  anterior 
arch  of  fauces,  and  discharged  a  quantity  of  thick  pus. 
Conjunctiva  became  red  and  eyelids  covered  with  whitish 
deposit.     Death  February  17th.     Autopsy  not  granted. 

Cultures,  February  nth,  from  patches  on  the  fauces  and 
pharynx.  First  tube  thick  with  colonies.  Second  tube, 
colonies  numerous  but  well  isolated. 

Small  blue  colonies  of  a  streptococcus  predominated. 
Few  colonies  of  staphylococcus  aureus  and  albus.  No 
colonies  of  Loffler  bacillus. 

The  streptococcus  was  cultivated  from  the  original  tube 
twelve  days  later,  but  its  vitality  was  diminished  in  sub- 
sequent generations.  At  first  cultures  succeeded  after 
seven  days,  and  finally  failed  to  grow  after  five  days. 
Vitality  much  more  persistent  in  milk  cultures,  when  it 
was  reduced  to  five  days  in  glycerine  agar  the  cocci  were 
found  alive  in  milk  after  twenty-eight  days. 

Morphology. — Small  cocci,  nearly  uniform  in  size,  and 
growing  in  chains. 

Milk-litmus  reaction. — Milk  apparently  not  affected; 
blue  litmus  faded  slightly  and  then  changed  to  pink  tint, 
never  decided  pink.     Gelatine  and  agar  growth  is  slow. 
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Colonies  remain  small  and  are  seen  with  difficulty  with 
the  unaided  e}'e. 

Cover-slip  preparations  from  the  membrane  on  pharynx 
was  nearly  pure  of  streptococci,  with  few  staphylococci 
and  rounded  end  bacilli.     No  forms  like   Loffler  bacillus. 

Two  platinum  loops  from  a  twenty-four  hours'  agar  cult- 
ure, third  remove  from  the  original,  introduced  under  the 
skin  of  a  mouse  had  no  effect. 

Case  II. — Eight  years  old.  Taken  with  fever  and 
vomiting  February  9th.  Thick  grayish  membrane  formed 
on  the  pharynx  and  tonsils;  cervical  lymphatic  glands 
moderately  enlarged.  Death  February  i6th.  Autopsy  not 
granted. 

Cultures  made  February  15th,  from  patches  on  the 
pharynx  and  tonsils.  Small  blue  colonies  largely  pre- 
dominated; many  colonies  of  staphylococcus  aureus. 
No  colonies  of  Loffler  bacillus.  The  small  blue  colonies 
represented  a  streptococcus  and  an  oval  bacillus,  which 
sometimes  grew  in  chains  and  in  some  stages  of  growth 
resembled  micrococci.  The  streptococcus  had  feeble 
vitality,  and  could  not  be  cultivated  after  a  few  days.  -  It 
was  so  intimately  associated  with  the  oval  bacillus,  that 
it  was  never  separated  in  a  satisfactory  manner  for 
studying  its  properties.  It  is  a  small  coccus  growing  in 
chains. 

Cover-slip  preparations  from  the  throat  showed  no 
forms  like  Loffler's  bacillus. 

Case  III. — Two  years  old,  fat  and  well-grown.  Sick- 
ness commenced  February  12,  1892,  with  fever  and 
vomiting.  Februaryi3th:  Throat  red,  grajnsh-yellow  patch 
on  each  tonsil;  lymphatic  glands  of  neck  enlarged. 
February  15th:  Scarlet  eruption  appeared  for  the  first  time 
on  the  body. 

Cultures  made  February  i6th,  from  the  membrane  on 
tonsils.  Chiefly  small  blue  colonies  of  a  streptococcus, 
few  yeast  fungi  and  staphylococcus  aureus.  No  colonies 
of  the  Loffler  bacillus. 

Cover-slip  preparations  from  the  patch  on  tonsil  showed 
streptococci,  other  cocci  and  few  narrow,  rounded  end 
bacilli.     No  forms  like  the  Loffler  bacillus. 

Streptococcus. — Vitality  more  persistent  than  the  cocci 
in  the  two  previous  cases. 

Morphology. — Moderately  large  cocci,  in  chains,  indi- 
vidual members  vary  very  much  in  size. 
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Milk-litnms  reaction. — Milk  apparently  not  changed; 
blue  litmus  slightly  faded  in  twenty-four  hours,  changed 
to  pink  tint  in  two  days,  and  decided  pink  in  four  days. 

Case  IV. — Seven  years  old;  sick  eight  days.  Grayish- 
yellow  patch  on  the  pharynx;  thick  purulent  discharge 
from  nose  and  throat.  Scarlet  rash  which  had  covered 
the  body  disappeared,  and  desquamation  commenced 
around  the  neck. 

Cultures  from  patch  on  pharynx,  chiefly  streptococcus. 
Few  orange  sarcina  and  staphylococcus  albus. 

Streptococcus  appeared  identical  in  biological  properties 
with  that  of  Case  III. 

Case  V. — Sixteen  years  old;  sick  three  days;  vomiting 
and  diarrhoea;  throat  red,  grayish-white  patch  on  tonsils; 
cervical  lymphatic  glands  enlarged. 

Cultures  from  the  patch  on  tonsil  and  red  spot  on 
fauces.  Apparently  pure  culture  of  a  streptococcus 
identical  with  that  of  Case  III. 

Case  VI. — Four  years  old;  sick  fourteen  days;  thick 
grayish  deposit  on  tonsils  and  pharynx  not  easily 
removed;  lymphatic  glands  of  neck  slightly  enlarged. 
Eruption  on  the  body  faded. 

Cover-slip  preparations  from  throat  showed  no  forms 
like  Loffler's  bacillus. 

Cultures  from  patch  on  tonsil.  Small  blue  colonies  of 
a  streptococcus  predominated.  Few  colonies  of  staphylo- 
coccus albus.     No  colonies  of  Loffler  bacillus. 

Streptococcus  had  feeble  vitality,  and  was  lost  in 
gelatine  and  agar  after  a  few  days,  but  continued  active  in 
milk  twenty-eight  days. 

Milk-litmus  reaction. —  Milk  coagulated  in  forty-eight 
hours;  blue  litmus  completely  reduced  leaving  a  solid 
white  coagulum,  which  was  changed  in  a  few  days  to 
decided  pink,  the  pink  commencing  at  the  top  and 
gradually  extending  over  the  clot. 

Gelatine  and  agar  growth  resembled   that  from  Case  I. 

Morphology. — Small  coccus  growing  in  chains.  In  old 
cultures  the  coccus  divided  longitudinally  and  transversely 
like  tetragonous. 

Case  VII. — Six  yearsold;  sick  two  days;  vomiting  and 
sore  throat;  throat  red,  thick  white  patch  on  inner  surface 
of  each  tonsil,  easily  removed;  lymphatic  glands  of  neck 
enlarged.     Body  covered  with  profuse  scarlet  rash. 
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Cultures  from  patch  on  tonsil.  Small  blue  colonies  of 
a  streptococcus  predominated.  Few  colonies  of  staphy- 
lococcus albus.  No  colonies  of  Loffler  bacillus.  Strep- 
tococcus resembled  that  from  Case  VI. 

Two  platinum  loops  from  the  original  glycerine  agar 
culture,  fort}'-eight  hours  old,  introduced  under  the  skin 
of  a  mouse  had  no  apparent  effect. 

Case  VIII. — Seven  years  old;  sick  two  days;  fever^ 
vomiting  and  sore  throat;  throat  red,  grayish  patch  on 
inner  surface  of  each  tonsil;  lymphatic  glands  of  neck 
enlarged.     Body  covered  with  scarlet  rash. 

Cultures  from  patch  on  tonsil.  Apparently  pure  of 
small  blue  colonies  of  a  streptococcus  identical  with  that 
of  Case  VI.     Xo  colonies  of  Loffler  bacillus. 

Case  IX. — Sixteen  years  old;  sick  eight  days;  throat 
red,  grayish  deposit  on  pharynx;  exanthem  faded. 

Cultures  from  deposit  on  pharynx.  Small  blue  colonies 
of  a  streptococcus  predominated.  Few  colonies  of  staphy- 
lococcus aureus.     No  colonies  of  Loffler  bacillus. 

Cover-slip  preparations  from  the  pharynx  showed  no 
forms  like  Loffler's  bacillus. 

Case  X. — Six  years  old;  sick  two  days;  throat  red, 
tonsils  covered  with  thin  white  membrane.  Scarlet  rash 
over  body. 

Cultures  from  surface  of  tonsils.  Streptococcus  pre- 
dominated. Few  colonies  of  staphylococcus  aureus.  No 
colonies  of  Loffler  bacillus.  Streptococcus  resembled  that 
of  Case  VII. 

Case  XI. — Seventeen  years  old;  sick  two  days;  throat 
red,  whitish  deposit  on  tonsils  and  soft  palate,  pultaceous 
and  easily  removed;  lymphatic  glands  of  neck  enlarged. 
Body  covered  with  scarlet  rash. 

Cultures  from  deposit  on  tonsil.  Streptococcus  pre- 
dominated, it  had  feeble  vitality  and  cultures  died  before 
the  properties  were  studied.  No  colonies  of  Loffler 
bacillus.  Few  colonies  of  staphylococcus.  A  piece  of 
the  deposit  from  throat,  size  of  a  wheat  grain,  was 
introduced  under  the  skin  of  a  mouse  without  effect. 

Cases  XII.,  XIII.,  XIV.,  XV.  — Children  sick  with 
scarlatina  two  days.  Scarlet  rash  on  body.  Throat  red 
without  false  membrane  or  deposit  at  any  time.  Cover- 
slip  preparations  from  the  throat  had  no  forms  like  Loffler's 
bacillus. 
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Cultures  from  scraped  surface  of  throat.  Streptococcus 
predominated  in  each,  and  each  contained  colonies  of 
staphylococcus  aureus.  No  colonies  of  Loffler  bacillus. 
Streptococcus  from  Case  XV.  resembled  that  of  Case  VI. 
Streptococcus  from  the  other  cases  resembled  that  of  Case 
III. 

Case  XVI. — Thirty  years  old;  throat  red  and  very 
painful;  tonsils  swollen,  thick  grayish  deposit  on  tonsils 
and  pharynx,  similar  to  that  of  scarlatinal  cases.  No 
eruption  on  body.  Confined  to  the  bed  seven  days.  Three 
children  in  the  same  house  affected  with  scarlatina. 

Cultures  made  on  fourth  day  of  sickness  from  patch  on 
the  pharynx.  Nearly  pure  culture  of  a  streptococcus  of 
very  feeble  vitality,  which  was  lost  altogether  after  a  few 
days,  and  before  its  properties  were  studied.  No  colonies 
of  Loffler  bacillus.  Few  colonies  of  staphylococcus 
aureus. 

Case  l^NW.— Measles .—\n  the  practice  of  Dr.  S.  W. 
Seldner  who  furnished  the  following  history:  Three  years 
old;  sick  March  6th  with  coryza  and  bronchitis.  9th: 
Characteristic  eruption  of  measles  appeared;  conjunctiva 
red.  1 2th:  Pseudo-membrane  on  tonsils  and  pharynx; 
profuse  nasal  discharge.  14th:  Redness  of  conjunctiva 
considerably  increased.  15th:  Distinct  membrane  on  the 
eyelids. 

Cultures  made  by  Dr.  Flexner,  March  i6th,  from  the 
throat  and  patch  on  eyelids.  No  colonies  of  Loffler 
bacillus  from  either.  Chiefly  small  blue  colonies  of 
streptococcus  which  resembled  those  in  Case  I.  in  mor- 
phology and  colony  growth,  and  Case  —  in  milk-litmus 
reaction.     Many  colonies  of  staphylococcus  aureus. 

Cover-slip  preparations  from  the  eyelids  and  throat 
showed  no  forms  like  Loffler's  bacillus.  This  child  died. 
Autopsy  not  granted. 

Case  XVIII. — Four  years  old;  sick  one  week  previous 
to  March  29th,  when  first  seen  by  Dr.  R.  W.  Johnston. 
Coryza,  cough,  conjunctiva  red;  eruption  of  measles 
beginning  to  fade.  Another  child  in  the  same  bed  with 
characteristic  eruption  of  measles.  Laryngeal  affection 
with  marked  croupous  breathing  appeared  March  30th. 
No  patches  visible  in  the  throat. 

Death  April  2d.  Autopsy  only  allowed  on  the  throat. 
The  whole  larynx  was  covered  by  a  tough  very  loosely 
adherent  membrane. 
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Separate  cultures  were  made  from  the  membrane  by 
Dr.  Flexner  and  myself.  No  colonies  of  Loffler  bacillus 
developed  from  any  of  the  cultures.  Only  streptococci 
and  few  staph}'lococci. 

Cover-slip  preparations  from  the  membrane  showed  no 
forms  like  Loffler's  bacillus. 

Dr.  Flexner  made  careful  examination  of  sections  of 
the  larynx  and  attached  membrane  and  a  neighboring 
h-mphatic  gland.  Loffler  bacillus  was  not  found  in  the 
membrane,  and  the  tissue  changes  in  the  lymphatic  gland 
were  not  those  of  diphtheria. 

Case  XIX. — Three  years  old;  sick  four  days;  body 
covered  with  characteristic  eruption  of  measles;  conjunc- 
tiva red;  coryza;  cough;  throat  red  but  no  deposit. 
Receded  croupous  breathing  with  considerable  recession 
of  soft  parts  of  chest.  Laryngeal  stenosis  continued  seven 
or  eight  days.     Recovery. 

Cultures  made  from  the  throat  on  fourth  day  of  sickness. 
Chiefly  colonies  of  streptococci.  Few  of  staphylococcus 
aureus.     No  colonies  of  Loffler  bacillus. 

Cases  XX.,  XXL,  XXII.— F^^/Z/a/Z^r  Tonsillitis.— ZhW- 
dren  sick  two  days,  little  or  no  constitutional  disturbance; 
throat  red,  small  white  patches  on  surface  of  tonsils, 
slightly  swollen.  No  rash  over  the  body.  Recovery  in 
a  few  days. 

Cultures  from  patches  on  tonsils  gave  numerous  colo- 
nies of  streptococci  resembling  those  from  the  scarlatinal 

cases.      Streptococcus  from  Case resembled  that  of 

Case  IV.     Streptococci  from   Cases  resembled  that 

of  Case  VI.     No  Loffler  bacillus  in  either  of  these  cases. 

These  cases  were  taken  from  private  practice,  and 
occurred  in  an  epidemic  of  scarlatina  in  which  more  than 
half  the  cases  of  this  disease  seen  by  me  had  pseudo- 
membranous affection  of  the  throat.  Many  of  the  cases 
were  such  as  have  previously  been  considered  diph- 
•theria  complicating  scarlatina,  or,  as  in  Cases  III.  and 
XVI.,  primary  diphtheria. 

At  the  time  of  this  epidemic  of  scarlatina,  an  epidemic 
of  influenza  was  at  its  height  in  the  city.  A  physician 
attending  a  large  number  of  scarlatinal  patients,  and 
another  man  over  sixty  years  old,  living  in  the  house  with 
.a  child  affected  with  scarlatina,  were  taken  with  influenza. 
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and  had  throat  affection  similar  to  that  of  the  scarlatinal 
cases. 

At  the  same  time  diphtheria  \vas  not  prev^alent,  and  the 
city  was  unusual!}-  free  from  this  disease.  Only  one  case 
of  diphtheria  in  private  practice  and  two  at  the  dispensary 
were  seen  by  me  the  entire  winter. 

The  Loffler  bacillus  was  not  found  in  any  of  the  cases 
of  pseudo-diphtheric  angina,  even  in  those  in  which  the 
throat  affection  came  later  than  the  exanthem,  and  con- 
tinued a  longer  time,  where  according  to  the  experience 
of  others  it  might  have  been  expected.  The  absence  of 
diphtheric  complication  from  such  a  large  number  of 
cases  of  angina  may  be  explained  by  the  comparative 
freedom  of  the  city  from  diphtheria  at  the  time. 

Streptococci  were  found  in  all  of  the  cases  in  pre- 
dominating numbers,  and  in  several  cases  as  a  nearly 
pure  culture. 

Staphylococcus  aureus  occurred  in  eleven  cases  of 
scarlatina  and  the  three  cases  of  measles,  and  staphylo- 
coccus albus  in  four  cases  of  scarlatina. 

The  staphylococci  appeared  in  mild  as  well  as  serious 
cases.  In  Case  I.,  with  extensive  swelling  and  suppura- 
tion, both  albus  and  aureus  were  found,  but  neither  in 
large  numbers. 

A  difference  was  observed  in  the  streptococci,  appar- 
ently representing  two  leading  t}'pes.  but  whether  suffi- 
cient to  constitute  varieties  is  uncertain.  The  present 
methods  for  differentiating  streptococci  are  unsatisfactory, 
and  the  properties  of  streptococci  are  not  easily  studied 
owing  to  feeble  vitalit}-,  slowness  of  growth,  small  size  to 
which  the  colonies  attain  and  the  facility  with  which  their 
properties  are  changed  with  slight  alteration  in  environ- 
ment. 

One  type  had  larger  morphology  and  considerable  vari- 
ation in  size  of  the  individual  cocci  forming  the  chains. 
This  type  when  introduced  into  milk-litmus  quickly  re- 
duced litmus  and  coagulated  milk,  then  restored  the  lit- 
mus, but  with  decided  pink  color  instead  of  blue. 

The  second  type  had  smaller  and  more  uniform   mor- 
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phology  and  when  introduced  into  milk-litmus  caused  blue 
litmus  to  fade  but  never  completely  reduced,  and  then 
changed  to  a  slight  pink  tint.  Milk  was  apparently  unaf- 
fected and  never  coagulated. 

The  experiments  with  milk-litmus  were  repeated  a 
number  of  times  with  unvarying  results. 

A  difference  was  also  observed  in  the  colony  growth 
upon  gelatine  and  agar,  but  this  has  not  been  sufficiently 
studied  and  repeated  to  be  certain  of  constancy,  and  does 
not  warrant  a  more  definite  description  than  that  a  differ- 
ence was  recognized. 

The  streptococci  from  some  of  the  cases  do  not  fall 
under  either  of  the  two  leading  types.  The  streptococci 
from  Cases  VI.  and  XVII.  correspond  in  morphology, 
colony  growth,  and  feeble  vitality  more  with  the  second 
type,  in  milk-litmus  reaction  with  the  first. 

The  two  types  do  not  represent  a  difference  in  severity 
of  the  cases  from  which  they  were  cultivated.  Both  types 
were  found  in  severe  and  mild  cases.  As  a  rule,  those 
with  small  and  uniform  morphology,  feeble  vitality,  and 
no  apparent  action  on  milk  were  found  in  the  more  seri- 
ous cases. 

The  streptococci  from  all  of  the  cases  retained  their 
vitality  much  longer  in  milk  than  in  agar,  gelatine  and 
bouillon.  No  difference  was  established  between  the 
streptococci  found  in  cases  of  measles  and  follicular  ton- 
sillitis from  those  in  scarlatina. 

Kurth'^  recognized  a  difference  in  the  streptococci  found 
in  throat  affections  of  scarlatina,  different  forms  of  strep- 
tococci occurring  not  only  in  different  cases  of  scarlatina, 
but  sometimes  in  the  same  case.  For  differentiating  the 
cocci  he  relied  chiefly  upon  the  growth  in  bouillon,  espe- 
cially the  nature  of  the  sediment  and  form  of  the  chains  ; 
also  the  minimum  temperature  required  for  growth  ;  viru- 
lence for  white  mice,  and  life  duration  in  bouillon  cultures. 

Two  groups  were  thus  distinguished  and  designated, 
streptococcus  rigidi  and  streptococcus  flexuosi.  Strep- 
tococcus rigidi,  in  bouillon  cultures,  forms  short,  straight 
chains ;    the    precipitate    is    loose    and    does    not   hang 
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together  ;  in  some  of  this  group  there  is  slight  cloud- 
ing of  bouillon,  in  others  more  decided  clouding.  Rep- 
resentatives of  this  group  are  found  in  the  healthy- 
mouth,  pus,  etc. 

Streptococcus  flexuosi  in  bouillon  forms  long,  coiled 
chains.  In  one  variety,  designated  streptococcus  con- 
glomeratus,  the  sediment  is  membranous  or  scaly  and 
firmly  adherent.  Kurth  attaches  much  importance  to  this 
variety.  It  is  strongly  pathogenic  for  mice,  and  all  the 
cases  of  scarlatina  in  which  it  was  found  ran  a  serious 
course. 

Unfortunately,  I  did  not  see  an  account  of  this  work  by 
Kurth  until  my  cultures  were  destroyed,  and  I  then  lost 
the  opportunity  to  make  full  comparison  with  his  results. 
But  Dr.  D.  A.  Campbell  who  was  engaged  in  the 
laboratory  at  the  same  time  my  work  was  going  on,  in 
studying  the  growth  of  streptococci,  from  different 
sources,  in  bouillon,  and  to  whom  I  gave  cultures  from  a 
number  of  my  cases,  has  furnished  me  the  following  notes 
from  these  cultures: 

In  bouillon,  slight  cloudiness  was  usually  manifested  in 
twenty-four  hours,  but  did  not  become  decided  until  the 
lapse  of  seventy-two  hours.  Then  a  sediment  would  be 
noticeable  at  the  bottom  or  lower  part  of  sides  of  the 
tube;  the  supernatant  fluid  was  quite  clear.  After  agita- 
tion, the  fluid  became  uniformly  turbid,  and  presented  a 
granular  appearance,  the  granules  having  a  grayish-white 
appearance.  Microscopical  examination  usually  showed 
three  noticeable  characteristics.  With  some  cultures  only 
short  chains  were  seen,  there  being  not  more  than  ten  or 
twelve  cocci  in  thechain;  these  appeared  to  be  the  largest 
individual  cocci.  In  other  cases  the  chains  were  quite 
long  and  curved  in  different  ways,  some  being  looped. 
In  these  cultures  in  addition  to  long  chains,  clumps  of 
streptococci  densely  matted  together  and  having  in- 
dividual chains  of  varying  length  projecting  from  the 
margin  were  noticed. 

The  cultures  in  which  long,  curved  chains  were  found 
came    from   the  more   serious  cases,  and   in  this   respect 
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corresponds  with  Kurth's  results,  but  the  character  of  the 
sediment  does  not  answer  to  his  description  of  the  strep- 
tococcus which  he  found  in  the  more  serious  cases  of 
scarlatina. 

The  three  cases  of  measles  are  of  especial  interest.  It 
has  previously  been  considered  that  pseudo-membranous 
affections  of  the  larynx,  secondary  to  measles  were,  as  in 
Escherich's  case,  undoubtedly  true  diphtheria.  In  Case 
XVIII.,  we  have  a^tiological  and  anatomical  evidence  of  a 
tough  pseudo-membrane  in  the  larynx  which  is  not  of 
diphtheric  origin  or  nature.  Case  XIX.  resembled  Case 
X\^III.  clinically,  and  it  is  probable  a  similar  condition 
existed  in  the  larynx.  Here,  also,  the  etiological  evi- 
dence, while  not  so  convincing,  indicates  a  non-diphtheric 
origin.  In  Case  XVII.  of  measles,  the  pseudo-membranous 
affection  of  the  throat  and  eyes  resembled  Case  I.  of  scar- 
latina, and  the  streptococci  cultivated  from  these  two 
cases  resembled  in  morphology  and  feeble  vitality. 

A  consideration  of  these  cases  in  connection  with  the 
above  cited  work  of  other  investigators  leads  to  the  follow- 
ing conclusions: 

Pseudo-membranous  affections  of  the  throat  occur 
secondary  to  scarlatina,  measles  and,  perhaps,  other  in- 
fectious diseases,  which  often  give  the  clinical  features  of 
diphtheria,  but  which  differ  from  this  disease  in  nature  and 
aetiology. 

The  clinical  features  are  not  sufficiently  distinctive  in 
all  cases  to  differentiate  these  affections  from  diphtheria, 
while  the  anatomical  changes  in  the  body  resulting  from 
the  effects  of  the  bacillus  diphtherias  have  been  carefully 
studied  by  different  investigators  and  appear  to  be  char- 
acteristic. A  like  careful  study  has  not  been  made  of  the 
anatomical  changes  resulting  from  pseudo-diphtheric 
processes,  but  so  far  as  this  study  has  been  made,  it  may 
be  safe  to  consider  the  anatomical  changes  as  entirely 
distinct  from  those  of  diphtheria. 

The  anatomical  changes,  save  the  pseudo-membrane, 
resulting  from  the  effects  of  the  bacillus  diphtherise  are 
not  occasioned   by  the  direct  action   of  the  bacilli,  which 
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do  not  invade  the  body,  but  by  a  toxic  substance  pro- 
duced by  the  bacilli.  These  changes  are  characterized 
especially  by  focal  necrosis  of  tissues,  with  peculiar  split- 
ting of  the  nuclei  of  cells. 

The  anatomical  changes  resulting  from  scarlatinal  diph- 
theria are  accompanied  with  an  invasion  of  the  body  by 
streptococci,  and  are  largely  suppurative  processes  which 
appear  to  be  the  direct  effect  of  these  organisms.  Necro- 
sis of  the  tissues  also  occur  in  this  disease,  but  a  com- 
parative study  has  not  been  made  with  the  necrosis  re- 
sulting from  diphtheria. 

The  aetiological  factor  furnishes  the  certain  criterion  for 
the  separation  of  diphtheric  from  pseudo-diphtheric  pro- 
cesses, but  even  with  this  advantage,  a  differential  diag- 
nosis may  be  difficult  in  individual  cases. 

Both  measles  and  scarlatina  render  the  tissues  espe- 
cially vulnerable  to  the  diphtheric  bacillus,  and  complica- 
tions of  diphtheria  with  these  diseases  are  not  uncommon. 

The  constant  occurrence  of  streptococci  in  pseudo- 
diphtheric  processes,  and  in  numbers  proportionate  to  the 
degree  of  tissue  changes,  indicates  a  casual  relation  of  the 
cocci  to  these  processes. 

This  view  is  strengthened  by  the  observations  ot  Soer- 
ensen,  that  the  cocci  form  the  advance  guard  of  the 
anatomical  changes;  that  in  quite  fresh  cases  of  scarlatinal 
diphtheria  they  have  already  penetrated  deep  in  the 
mucous  membrane;  that  they  are  scattered  in  the  surround- 
ings of  lymphatic  gland  abscesses;  that  they  form  the 
advance  guard  of  the  infiltration  in  extensive  phlegmon, 
and  in  cases  where  infarction  of  the  spleen  and  peritonitis 
occur  together,  they  are  found  in  the  coating  on  the  spleen. 

The  streptococci  found  in  pseudo-diphtheric  angina 
have  not  been  identified  as  one  species  or  differentiated 
from  other  known  streptococci,  but  it  appears  probable 
that  different  varieties  of  streptococci  may  occur  in  differ- 
ent cases  of  pseudo-diphtheric  angina,  and  there  is  also 
some  grounds  for  the  belief  that  certain  varieties  of  strep- 
tococci are  associated  with  the  more  serious  cases  of 
pseudo-diphtheric  angina. 
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This  view  of  the  causal  relation  of  streptococci  to  scar- 
latinal pseudo-membranous  angina  has  nothing  to  do  with 
the  specific  aetiology  of  scarlatina,  of  which  we  are  at 
present  entirely  ignorant. 
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FORMS   OF    DIPHTHERIA    WHICH    SIMULATE 
SIMPLE  ANGINA. 

BY    HENRY    KOPLIK,    M.D., 
New  York. 

SiNXE  the  specificity  of  the  Klebs-Loffler  bacillus  has 
become  more  an  accepted  fact  by  all  clinicians,  the  clini- 
cal study  of  diphtheria  has  presented  many  new  and 
hitherto  unexpected  difficulties.  It  was  at  first  thought 
no  doubt,  and  with  much  justice,  that  the  specific  nature 
and  virulence  of  this  peculiar  micro-organism  once  estab- 
lished the  clinical  aspects  of  diphtheria  would  become 
much  simplified.  A  careful  study  of  this  question,  how- 
ever, shows  that  recent  published  facts  if  sustained  will 
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nullif}-  many  hopes  entertained  by  those  clinicians  who 
expected  a  unity  of  results  in  all  cases  of  diphtheria 
(membrane),  clinically  speaking.  We  are  now  recognizing 
the  condition  diphtheria,  a  membrane,  and  diphtheria  the 
disease.  The  presence  of  a  membrane  does  not  by  any 
means  complete  the  diagnosis  of  a  case  of  throat  disease. 
I  need  scarcely  remind  my  hearers  of  the  recent  German 
publications  of  Baginski.  The  clinical  identity  of  two  sets 
of  cases  in  gross  manifestations,  but  of  widely  differing 
prognostic  significance  and  importance. 

These  investigations  when  considered  in  connection 
with  certain  work  of  others  whom  I  need  scarcely  men- 
tion, are  likely  to  become  the  entering  wedge  of  a  series 
of  observations  of  wide  bearing  significance  both  from  a 
prophylactic  and  therapeutic  standpoint.  In  a  series  of 
studies  upon  diphtheria  of  the  tonsils,  pharynx  and  larynx 
begun  in  the  early  part  of  this  }'ear  and  conducted  in  the 
Carnegie  laboratory,  I  was  impressed  by  certain  facts 
from  a  clinical  standpoint,  which  cannot  fail  to  be  of 
interest  to  those  who  have  this  subject  brought  home  to 
them  through  daily  contact  with  subjects  suffering  from 
throat  affections  of  an  acute  nature  in  daily  practice. 
Among  other  things,  I  directed  my  attention  to  an 
immense  mass  of  cases  which  are  of  daily  occurrence,  the 
so-called  doubtful  cases  in  which  even  now  from  a  purely 
clinical  standpoint  and  examination  unsupported  by  any 
bacteriological  confirmatory  data,  the  most  skilful  phy- 
sicians may  honestly  differ  in  opinion.  Fortunately  my 
material  presented  variety  in  various  directions,  and  I 
have  brought  the  most  recent  bacteriological  facts  to  bear 
upon  these  so-called  doubtful  cases.  We  are  brought  daily 
face  to  face  with  acute  throat  affections  some  presenting 
exudates  of  greater  or  lesser  extent,  in  which  simple 
clinical  inspection  leaves  us  in  great  doubt  as  to  their  true 
nature.  The  more  we  examine  such  patients  the  less  de- 
cided we  become  as  to  their  malady.  My  studies  include 
an  analysis  of  thirty-four  such  cases.  These  cases,  many 
of  them,  had  been  examined  by  other  physicians  before 
the\-   fell    under   m\-    care,    and    the    diagnoses    were   at 
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variance  with  the  results  of  serious  stud}'.  Not  that  from 
this  we  can  argue  any  lack  of  skill,  for  even  now  such 
error  might  be  honestly  repeated.  These  cases  included 
first,  those  in  which  a  careful  inspection  of  the  throat  re- 
vealed no  membrane  or  even  specks  of  membrane.  Such 
children  gave  certain  clinical  pictures  which  I  will  later 
on  describe.  Again,  other  cases  presented  the  membrane 
as  a  mere  speck  upon  one  tonsil  which  could  not  be  dis- 
tinguished in  appearance  from  a  follicular  crypt  or 
lacuna.  In  other  cases  there  was  the  typical  appearance 
of  follicular  tonsillitis  in  one  tonsil  while  on  its  opposite 
fellow  such  follicular  plugs  were  supplemented  by  a  patch 
of  irregular  shape,  small,  and  which  many  would  call  not 
membrane,  but  dried  fibrinous  exudate,  innocent  in 
nature  between  the  follicles.  Without  anticipating  too- 
much,  certain  exudates  upon  the  tonsil  and  pharynx 
thought  to  be  diphtheritic  were  found  to  be  of  a  non- 
diphtheritic  type. 

I  do  not  intend  to  present  details  either  of  history  or 
study  in  this  short  communication,  but  reserve  these  for 
future  publication.  In  all  of  the  cases,  the  membrane 
exudate  or  secretions  were  removed  from  the  ton'sil,  soft 
palate  or  posterior  pharyngeal  wall  by  means  of  a  very  small 
and  thin  sterilized  scoop  as  is  used  in  ear  work.  It  was 
then  passed  over  the  surface  of  one  or  more  tubes  of  Loffier 
blood-serum  and  bouillon  mixture.  From  this  starting 
material  the  pure  culture  of  the  Loffler  bacillus  was  ob- 
tained, first  by  the  dilution  methods  of  Loffier,  and  then 
upon  agar  plates.  The  pure  culture  obtained  it  was 
studied  in  the  regular  way  upon  blood  serum  various  agars, 
glycerineagar,  bouillon,  gelatin  and  potato.  Its  temper- 
ature and  staining  peculiarities  were  studied,  and  finally  its 
virulence  determined  by  its  injection  either  in  sterile  water 
or  bouillon  suspensions,  or  directly  placing  it  underneath 
the  skin  of  guinea-pigs.  Thus  no  case  is  presented  to 
you  which  has  not  been  thoroughly  proven  both  as  tO' 
culture  media  and  animal  experiment.  This  communica- 
tion is  intended  to  be  purely  clinical  and  will  not  bring; 
forward  details  of  experiments. 
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The  first  series  of  cases  to  which  attention  is  called 
begin  suddenly  with  symptoms  of  laryngeal  involvement. 
The  patients  may  have  suffered  a  few  days  or  a  week 
from  an  amygdalitis  which  has  been  diagnosed  and  treated 
as  benign.  Daily  examination  of  the  throat  fails  to  reveal 
even  a  suggestion  of  membrane.  Suddenly  new  symp- 
toms appear  in  the  form  of  stridulous  cough  and  breathing 
and  temperature,  completing  a  picture  of  laryngeal 
disease.  In  some  cases  even  when  the  laryngeal  com- 
plication appears,  a  careful  daily  inspection  of  the  throat 
fails  to  reveal  any  membrane,  and  even  in  the  whole 
course  of  the  case  no  visible  membrane  appears,  and  the 
patient  recovers.  These  cases  are  very  similar  to  those 
published  by  Roux.  In  this  absence  of  membrane  and 
recovery  lies  the  danger  of  the  disease  and  its  power  to 
harm  others  by  disarming  suspicion,  and  rather  conceal- 
ing the  true  diphtheritic  nature  of  the  affection.  These 
cases  may  infect  others  in  whom  also  tonsillar  and  laryn- 
geal symptoms  may  appear  without  any  visible  membrane 
on  the  tonsils  or  pharynx,  and  these  may  recover;  and 
finally,  other  cases  infected  by  such  cases  at  first  not 
showing  membrane  in  the  pharynx  will  in  a  few  days 
develop  spots  of  membrane  on  the  tonsils  and  pharynx, 
and  die  of  typical  pharyngeal  and  laryngeal  diphtheria 
and  stenosis.  Again,  another  series  of  cases  are  those 
which  we  may  treat  for  days  as  simple  amygdalitis,  daily 
inspection  failing  to  show  any  membrane;  suddenly  a 
croupy  cough  appears  in  its  train,  also  stridulous  breath- 
ing; then,  upon  looking  into  the  mouth,  one  or  two  exceed- 
ing small  specks  of  membrane  just  forming  on  the  tonsil 
and  posterior  pharyngeal  wall  are  seen;  death  may  follow 
with  laryngeal  stenosis  within  twenty-four  hours. 

The  first  case  of  this  series  was  a  girl,  ^et.  four  years, 
who  had  been  treated  by  me  a  week  previous  for  an 
amygdalitis  which  had  subsided;  upon  this,  a  week  subse- 
quently, a  stridulous  cough  appeared,  and  listening  to  the 
breathing,  it  had  a  stridulous  character;  there  was  no  dis- 
tress visible;  the  child  walked  to  my  clinic,  but  there  was 
a  temperature  of  loi^,  and  herpes    labialis.     The  tonsils 
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were  large  and  red,  but  over  the  surface  there  was  a  hazy 
tint  to  the  pink  of  the  tonsil  as  when  one  breathes 
upon  glass.  No  distinct  membrane.  The  stridor  alone 
disquieted  me.  and  I  sent  the  patient  home  and  tried  to 
observe  her  there.  In  four  days  the  croupy  cough  sub- 
sided and  the  child  got  well.  A  datly  inspection  of  the 
throat  failed  to  reveal  membrane. 

Meanwhile  a  sister,  ait.five-and-a-half  years,  previously 
perfectly  well,  was  attacked  with  the  same  cough  and 
breathing,  an  examination  of  the  throat  here  revealed 
nothing  except  the  swollen  tonsils  and  red  pharyngeal 
mucous  membrane.  No  diphtheritic  spots;  no  membrane. 
Recovery  after  four  days. 

Two  da3^s  after  the  beginning  of  the  illness  of  this 
sister  a  third  sister  (the  family  being  three  girls)  became  ill. 

This  third  case  is  the  most  interesting  of  the  three, 
as  upon  the  first  day  of  illness  the  tonsils  were  swollen, 
inflamed,  the  pharynx  red,  there  was  croupy  cough, 
but  slight  stridulous  breathing.  The  tonsils  were  red, 
but  the  red  was  as  if  it  had  been  breathed  upon,  no 
membrane,  no  yellow  follicular  spots,  no  glandular  swel- 
lings at  the  angle  of  the  jaw.  Only  on  the  second  day 
of  the  illness  did  spots  of  membrane  the  size  of  a  pin 
head  appear  on  the  tonsils  and  posterior  pharyngeal 
wall.  Death  followed  on  the  third  day  of  illness  preceded 
by  spreading  membrane  and  infected  glands.  There  was 
laryngeal  stenosis. 

We  here  see  two  mild  cases,  examined  daily,  run 
their  course  without  visible  membrane  and  recover,  while 
the  third  case  develops  membrane  and  succumbs.  In 
all  the  above  cases  the  tonsils  were  scraped  on  one 
or  the  other  side,  and  in  the  first  and  third  cases  the 
pure  culture  of  the  bacillus  isolated,  which  in  every 
way  corresponded  to  the  Loffler  micro-organisms,  and  was 
tested  upon  guinea-pigs.  The  animals  died  after  forty- 
eight  hours  to  several  days  with  local  haemorrhagic 
cBdema  or  exudate,  large  spleen  and  other  symptoms 
characteristic    of  death   from   this   bacillus. 

Contrasted  with  the  cases  above  mentioned  are  such  as 
the  following,  which  as  far  as  my  observation  allows  me 
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to  judge  are  of  an  innocent  nature,  though  apparently  of 
sufficient  contagiousness  to  infect  at  least  a  family  of  three 
children  in  which  all  three  children  fell  under  my  obser- 
vation: 

The  youngest,  set.  two  years,  five  days  previous  to 
visiting  me  was  attacked  with  cough  and  soreness  of 
the  throat  as  mother  stated.  A  brother,  aged  six  years, 
was  attacked  with  same  kind  of  illness,  cough  for  two 
days  past,  and  the  last  to  be  attacked  was  a  boy,  set.  four 
years.  In  this  patient  there  was  a  metallic  or  croupy 
cough,  no  croupy  breathing,  slight  fever  and  pains  in  the 
limbs.  Examination  showed  in  all  the  children  swollen 
tonsils  and  redness  of  pharynx,  but  no  membrane  or 
glandular  swellings,  and  in  the  secretion  taken  from  the 
tonsils  of  the  boy  last  attacked  only  streptococci,  but  no 
bacilli  found. 

When  the  above  cases  presented  themselves  to  me 
I  naturally  thought  of  the  first  group  of  cases,  but  the 
milder  course  and  absence  of  bacilli  upon  the  tonsils 
proved  this  suspicion  to  be  premature.  All  of  the  above 
cases  rapidly  recovered. 

The  most  puzzling  set  of  cases  are  those  affections  of 
the  tonsils  in  which  with  the  ordinary  symptoms  of  swell- 
ing of  the  tonsils  with  or  without  glandular  enlargements 
at  the  angle  of  the  jaw,  we  have  as  a  single  manifestation 
of  diphtheria  a  single  small  speck  of  varying  color  on  one 
or  the  other  tonsil.  It  has  been  contended  that  this  is  in 
some  cases  almost  characteristic  of  diphtheria.  The  fol- 
lowing is  an  illustration: 

Female,  aet.  three-and-a-half  years,  has  in  addition  to 
other  symptoms  of  tonsillar  swellings  a  small  speck  green 
in  color,  the  size  of  a  pin's  head,  on  the  left  tonsil;  no 
glandular  swellings.  Several  physicians  examined  this 
case  at  my  request,  and  the  general  verdict  was  unsatis- 
factory. An  examination  showed  its  nature  to  be  true 
diphtheria.  Contrasted  with  this  is  the  case  of  a  boy,  stt. 
seven  years,  with  a  small  yellow  spot  not  unlike  a  follicle 
on  the  left  tonsil  accompanied  by  fever,  in  which  only 
streptococci  were  found. 

I  would  not  worry  you  with  examples,  but  numbers 
sometimes  are  more  convincing. 


72  KOPLIK  :  Forms  of  Diphtheria,  Etc. 

Boy,  aet.  two-and-a-half,  croupy  cough  and  breath- 
ing, swollen  tonsils,  membrane  on  the  back  of  the  right 
tonsil,  and  a  spot  on  the  post-pharyngeal  wall;  temperature 
103"^.     Only  streptococci  found. 

Another  case  in  which  I  expected  to  get  evidences  of 
diphtheria  was  that  of  a  female  baby,  <et.  ten  months, 
sick  for  four  days  with  fever,  has  croupy  cough  and 
voice,  no  glandular  swellings,  small  spots  of  whitish 
yellow  membrane  on  each  side  of  the  uvula  spreading 
up  to  the  soft  palate;  nothing  on  the  tonsils,  the  same  are 
swollen.     Only  streptococci  found. 

Contrasted  with  this  is  the  following  virulent  case  in 
which  the  membrane  had  a  very  similar  look  to  the  above 
last  mentioned  case: 

Boy,  a;t.  two  years,  had  had  bronchitis  and  follicular 
amygdalitis  for  a  week,  and  under  my  daily  observation; 
nothing  seen,  though  the  throat  was  examined  daily. 
Suddenly  at  night  the  child  developed  a  croupy  cough, 
and  next  morning  when  brought  to  me  had  stridulous 
breathing  just  perceptible.  On  looking  in  the  throat  a 
small  line-like  formation  one-quarter  of  an  inch  long 
by  about  one-sixteenth  broad  was  seen  on  the  right 
tonsil,  another  upon  the  posterior  pharyngeal  wall;  glands 
on  left  side  swollen  slightly.  Diphtheria  bacilli  present. 
Death  of  inoculated  animals.  Death  of  patient  in  twenty- 
four  hours. 

The  above,  I  think,  will  convince  the  sceptical  that 
specks  upon  the  tonsil  are  deceptive,  and  the  method  of 
diagnosing  them  with  certainty  lies  only  in  the  above  di- 
rection of  bacteriological  methods.  Not  that  I  would 
maintain  that  all  physicians  in  practice  should  follow 
these  lines,  for  I  am  not  prepared  to  argue  this  part  of  the 
question,  yet  it  is  easy  to  see  how  difficult  a  diagnosis  in 
such  cases  must  be  when  all  characteristic  clinical  features 
are  wanting  to  aid  us,  and  those  thought  to  be  characteristic 
are  shown  to  be  unreliable.  It  has  been  maintained  that 
the  passage  of  a  probe  into  a  follicle  will  show  the  nature 
of  the  growth.  I  have  seen  this  method  tried  on  the 
adult  by  the  very  skilful,  and  seen  it  fail  again  on  the 
babe  it  is  more  difficult.  How  are  we  to  be  certain 
that  the  follicle  itself  is  not  the  seat  of  diphtheria.     Fol- 
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licular  appearances  on  one  tonsil  may  be  accompanied  b}- 
true  diphtheria,  though  was  miniature  membrane  on  its 
fellow,  as  is  shown  by  the  following  case: 

A  male  infant,  aet.  eleven  months,  with  a  history  of 
liaving  been  well  until  the  evening  previous  to  the  visit, 
was  brought  to  my  clinic  with  a  cough,  swelling  of  both 
tonsils,  the  right  showing  the  follicles  as  white  dots  and 
streaks  between  the  lacuna;,  while  on  the  left  side  these 
appearances  were  combined  with  a  patch  of  whitish 
exudate.  When  the  child  was  made  to  gag  a  few  minute 
specks  were  visible  on  the  posterior  pharyngeal  wall. 
The  Loffler  bacillus  was  obtained  in  pure  culture  from 
this  case  also. 

Those  forms  of  tonsillar  inflammation  which  at  certain 
Stages  result  in  ulcerations  of  the  tonsils  and  necrosis  of 
tissue  are  also  very  difficult  at  first  sight  to  diagnose  from 
comparatively  innocent  forms  of  sore  throat  or  amygdal- 
itis. In  the  cases  I  refer  to  the  ulcerated  patch  is 
accompanied  not  only  by  a  coating  of  yellowish  or 
greenish  yellow  tint,  but  there  are  specks  of  exudate 
also  on  the  tonsil  elsewhere,  and  also  on  its  fellow  and 
the  pharyngeal  wall. 

Boy,  aet.  ten  months,  well  up  to  a  day  before  the  visit 
to  me,  then  a  sore  throat  and  croupy  cough  developed. 
Both  tonsils  are  ulcerated  and  covered  with  a  yellowish 
deposit  in  places;  there  is  a  patch  on  the  post-pharyngeal 
wall;  croupy  cough.  Loffler  bacilli  and  death  of  experi- 
mented animal,  with  characteristic  post-mortem. 

Again,  a  companion  picture  to  this  is  the  following  : 

Baby,  female,  aet.  twenty-two  months,  well  until  week 
ago,  then  developed  a  cough.  Since  a  day  the  cough  has 
been  supplemented  by  fever,  both  tonsils  are  slightly 
enlarged,  small  specks  of  yellow  on  both  left  and  right 
tonsil,  left  has  a  necrotic  hole  (ulceration);  no  membrane. 
In  the  rooms  back  of  her  there  had  been  diphtheria.  This 
babyrecovered.  No  membrane  developed.  Nothing  found 
but  streptococci. 

From  the  above  two  cases  it  will  be  seen  that  though 
-one  process  was  more  extensive  than  the  other  it  would 
.be  unwise  to  point  out  diagnostic   clinical  points.     The 
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first  case  was  diagnosed  by  a  good  physician  as  simple 
ulcerated  sore  throat  and  was  really  diphtheria;  the 
second,  on  repeated  bacterioscopic  trials,  did  not  justify 
any  diagnosis  but  that  of  simple  amygdalitis.  A  very 
important  point  is  brought  forward  by  the  histories  of  such 
cases  as  given  by  the  parents.  The  parents  will  tell  the 
physician,  and  I  think  truly  as  far  as  their  imperfect  ob- 
serving powers  will  reach,  that  a  child  with  a  distinctly 
necrotic  tonsil  has  only  been  sick  twenty-four  hours  or 
less.  This  shows  how  symptoms  must  escape  observa- 
tion, and  how  really  serious  processes  may  be  in  full 
progress,  and  yet  the  children  will  give  no  symptoms 
even  to  the  observant  mother.  This  only  proves  to  my 
mind  the  insidious  nature  of  many  of  these  abortive  cases. 
It  is  difficult  to  see  such  necrotic  excavations  in  a  tonsil 
without  concluding  that  the  process  must  have  taken 
days  to  develop.  The  croupy  cough  showing  extension 
to  the  larynx  or  high  fever  alone  seems  to  have  brought 
the  patient  for  further  advice  or  even  for  the  first  time  ta 
a  doctor.  In  the  transactions  of  the  congress  of  German 
physicians  held  at  Wiesbaden,  1883,  Gerhardt  called 
attention  to  the  so-called  abortive  cases  of  diphtheria  in 
which  no  exudate  was  present,  and  Klebs  at  that  time 
said  that  all  forms  of  affection  in  which  a  fibrinous  exu- 
date was  present  were  not  diphtheria.  At  that  time  we 
listened  to  the  clinician  and  pathologist,  but  heeded  very 
little  the  warning  expressed  by  them  from  their  standpoint. 
The  proof  was  very  difficult,  to-day  it  seems  just  within  our 
grasp  to  be  ableto  prove  the  deductions  of  these  able  men. 
Escherich  has  found  the  virulent  Loffler  bacilli  on  the 
inflamed  mucous  membrane  of  the  pharynx,  which  on 
the  next  day  was  coated  with  a  delicate  fibrinous  coating, 
but  at  no  time  was  there  the  typical  picture  of  diphtheria. 
Such  pathologists  as  T.  Mitchell  Prudden  believe  that 
diphtheria  can  exist  without  any  membrane,  and  that  the 
membrane  is  not  to  be  looked  upon  as  the  pathognomonic 
appearance  in  all  cases  of  true  diphtheria.  The  reaction 
toward  the  Virchow  school  is  it  seems  a  very  good  and 
healthy  one,  and  one  which  it    is    possible    future    inves- 
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tigations  will  foster  and  strengthen.  We  have  lately 
seen  that  the  presence  of  membrane  is  not  at  all  pathog- 
nomonic of  true  diphtheria.     (Bagineki.) 

Hoffman  and  subsequently  Loffler  and  Escherich,  and 
in  our  own  country  Prudden  and  Welch,  have  insisted 
upon  these  facts.  Surely  such  an  array  of  authority  must 
result  in  conviction.  During  my  researches  I  have  met 
four  cases  in  which  I  have  succeeded  in  isolating  the 
pseudo-bacillus  of  Hoffman  and  others.  In  one  of  these 
cases  a  death  from  diphtheria  had  occurred  in  the  same 
family  five  weeks  previously,  and  the  patient  showed  a 
whitish  and  yellow  deposit,  pultaceous  on  the  tonsils;  this 
deposit  persisted  for  fully  five  days  simulating  thus  true 
diphtheria.  In  another  case  in  which  this  bacillus  was 
found  the  tonsils  were  large  and  red,  and  there  was  a 
croupy  cough  very  much  as  in  the  first  set  of  cases  of  this 
paper.  So  it  was  with  the  third  pseudo-bacillus  case  in 
which  the  tonsils  were  large  and  had  what  I  cannot  ex- 
press better  than  by  the  term  "  cloudy  coating  "  upon 
them.  Here  the  cough  was  croupy  and  temperature  103°. 
In  the  fourth  case  there  were  large  tonsils,  follicular 
plugs,  small  and  large,  the  plugs  fell  apart  when  removed 
as  into  crumbs.  The  bacilli  from  all  of  these  four  cases 
were  isolated;  they  possessed  the  identical  growth  char- 
acteristics upon  the  various  media;  they  grew  on  potato 
as  an  invisible  dead  white  layer;  they  did  not  grow  well 
upon  gelatin  below  twenty  degrees  celsins;  they  grew 
a  little  more  luxuriantly  upon  agar  than  the  real  bacillus. 
They  appeared  shorter  and  plumper  than  the  real  bacillus, 
but  stained  as  it  did  with  gram.  Injected  repeatedly  in 
a  large  number  of  guinea-pigs  it  had  no  effect,  it  produced 
no  local  oedema. 

Thus  in  this  paper  are  presented  a  class  of  cases  which 
are  exceedingly  baffling  to  the  general  practitioner,  and  I 
confess,  should  I  be  confronted  to-morrow  with  cases 
presenting  exactly  similar  appearances  I  should  hesitate 
as  to  which  way  to  turn  in  making  a  positive  clinical 
diagnosis.  I  have  refrained  from  picking  out  any  clinical 
symptoms    and    insisting    upon    an    analysis    and    acting 
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thereon.  This  has  been  done  too  often,  and  it  seems 
must  be  fruitless.  The  only  test  is  a  serious  investiga- 
tion of  the  exudates  themselves. 

Must  we  then  enter  the  sick-room  and  remove  a  piece 
of  exudate  and  convey  this  to  our  laboratories  to  be  in- 
vestigated. This  seems  at  the  present  time  scarcely 
practicable  in  general  practice  except  in  picked  cases. 
Moreover,  the  investigation  of  these  cases  presupposes  an 
amount  of  bacteriological  skill  and  judgment,  the  result 
of  careful  and  time-robbing  preparation.  There  is  one 
thing,  however,  we  can  all  do,  and  that  is  to  isolate  all 
cases  which  in  any  way  impress  us  unfavorably.  Our 
patient  does  not  lose  anything  thereby,  and  our  con- 
science is  immediately  absolved  of  all  responsibility. 
When  we  are  in  possession  of  more  data  we  may  educate 
ourselves  to  the  point  of  isolating  our  patients,  and  pro- 
tecting others  from  all  cases  of  acute  infectious  throat 
disease.  I  wish  here  to  express  my  deep  obligation  to 
Prof.  E.K.  Dunham,  of  the  Carnegie  laboratory,  for  many 
kind  courtesies  extended  to  me  in  this  work. 


THE  TWO  FORMS  OF  DIPHTHERIA  SOME- 
TIMES DESIGNATED  TRUE  DIPHTHERIA 
AND  PSEUDO-DIPHTHERIA— THEIR  DIF- 
FERENXES   AND   NATURE." 

BY  J.  LEWIS  SMITH,  M.D., 

New  York. 

No  disease  has,  in  recent  years,  received  more  atten- 
tion from  the  medical  profession  than  diphtheria.  In 
every  country  where  there  is  a  medical  profession,  its 
cause,  nature,  prevention  and  treatment  have  been  investi- 
gated by  the  most  distinguished  physicians  and  discussed 
in  the  meetings  of  medical  societies.     Still  it  continues  to 

*  Read  by  title. 
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extend  and  is  everywhere  recognized  as  one  of  the  most 
prevalent,  and  at  the  same  time  the  most  fatal,  of  the 
contagious  diseases  of  childhood.  In  New  York  City, 
the  deaths  from  diphtheria  in  1889  were  1,686;  in  1890, 
1,262,  and  in  1891,  1,361  ;  exceeding  by  2,086  during  this 
period  the  deaths  from  that  other  common  and  fatal  dis- 
ease of  children,  scarlet  fever.  In  Brooklyn  the  deaths 
from  diphtheria  in  1889  were  i,ioi;  in  1890,  902;  in  1891, 
J^G;  exceeding  the  deaths  from  scarlet  fever  by  1,784  in 
these  three  years.  In  London  the  mortality  from  diph- 
theria has  been  steadily  increasing  for  many  years. 
Within  the  registration  metropolitan  area  it  caused  953 
deaths  in  1887,  1.311  deaths  in  1888,  and  1,588  deaths  in 
1889,  the  latter  number  being  656  in  excess  of  the  aver- 
age annual  deaths  in  the  ten  years  preceding  1887.  These 
numbers  would  be  largely  increased  if  the  deaths  reported 
from  croup,  which  is  known  to  be  in  most  instances  due 
to  diphtheria,  were  added  to  them  (London  Lancet,  May 
17,  1890).  A  recent  French  writer  deplores  the  fact  that 
the  deaths  in  France  exceed  the  reported  births,  and  he 
regards  the  mortality  caused  by  diphtheria  as  an  impor- 
tant factor  in  preventing  the  increase  of  population.  We 
read  in  medical  journals  of  the  prevalence  of  diphtheria 
in  Brazil,  Algiers  and  distant  Australia.  It  has  long  been 
a  dreaded  malady  in  eastern  Asia  where,  perhaps,  it  origi- 
nated, and  during  the  last  year  the  complex  prescriptions 
of  the  Chinese  doctors  for  diphtheria,  which  have  de- 
scended as  heirlooms  from  past  generations,  have  been 
published  in  a  British  medical  journal. 

Diphtheria  being  endemic  in  the  medical  centres, 
abundant  opportunity  is  afforded  to  the  most  distinguished 
pathologists  and  most  eminent  clinical  observers  to  investi- 
gate its  character  and  ascertain  its  true  nature,  as  well  as 
to  determine  the  most  efficient  prophylactic  and  thera- 
peutic measures.  It  will  be  my  purpose  in  this  paper  to 
state  the  important  facts  which  have  recently  been  dis- 
covered relating  to  the  aetiology  and  pathology  or  nature 
of  diphtheria,  and  also  to  describe  the  two  forms  of  this 
disease  which,  though  resembling  each  other  in  their  gross 


/S       Smith  :    The  Tzvo  Forms  of  Dip/it/icn'a,  Etc, 

characters,  nevertheless  differ  in  important  particulars,  so 
as  to  justify  the  recognition  of  two  forms  or  types. 

The  historx' of  medicine  affords  abundant  examples  of  the 
fact  that  at  first  two  or  more  distinct  diseases,  if  they  have 
similar  symptoms  and  a  similar  clinical  history,  are  sup- 
posed to  be  identical.  As  time  goes  on,  their  differences 
become  more  manifest  and  they  are  finally  regarded  as 
distinct  maladies.  Measles  and  scarlet  fever,  previously 
believed  to  be  identical,  have  in  the  present  century  been 
fully  differentiated  and  the  same  maybe  said  of  typhus 
and  typhoid  fevers. 

In  like  manner,  it  seems  to  me,  that  diphtheria  has  been 
so  successfully  investigated  since  1883,  and  so  much  light 
thrown  upon  its  nature,  that  henceforth  no  description  of 
it  can  be  full  and  accurate  that  does  not  recognize  under 
this  title  two  distinct  forms  or  types  of  disease,  having 
different  causes  and  in  some  respects  a  different  clinical 
history.  It  will  be  our  purpose  to  describe,  and  so  far  as 
possible  to  differentiate  these  two  forms  of  disease  to 
which  the  term  diphtheria  is  applied. 

The  inflammation  occurring  upon  the  fauces  or  other 
exposed  surface,  caused  by  highly  irritating  non-microbic 
agents,  as  steam,  boiling  water,  ammonia,  chlorine  and 
cantharides,  is  often  attended  by  the  exudation  of  fibrine, 
but  this  inflammation,  however  close  the  resemblance,  is 
obviously  totally  distinct  from  that  caused  by  microbic 
action,  just  as  a  simple  inflammation  is  distinct  from  ery- 
sipelas. No  one  knowing  its  origin  would  apply  the  term 
diphtheria  to  a  pseudo-membranous  inflammation  having 
such  a  cause.  Likewise  necrosis  or  gangrene  of  the  fauces 
not  infrequent  in  severe  anginose,  scarlet  fever  must  be 
distinguished  from  diphtheria  although  it  may  require 
the  microscope  to  make  the  distinction.  In  the  following 
remarks  it  is  necessary  to  state  some  well-known  facts, 
which  may  seem  trite,  in  order  to  make  our  description 
complete.  We  will  first  consider  the  common  form  of 
diphtheria  : 

Diphtheria  caused  by  the  Klebs-Loffler  bacillus,  some- 
times designated  True  Diphtheria. — The  bacillus  described 


Smith  :    TJie  Tzvo  Forms  of  Diphtheria,  Etc.        79 

by  Klebs  at  the  Wiesbaden  Congress  in  1883,  and  subse- 
quently isolated  and  cultivated  by  Loffler,  and  in  the  last 
five  years  by  many  other  bacteriologists  and  experiment- 
ers in  both  hemispheres,  is  now  known  to  be  the  cause  of 
the  common  form  of  diphtheria.  It  has  about  the  length 
of  the  tubercle-bacillus,  but  ordinarily  more  than  double 
its  thickness.  It  frequently  has  a  granular  appearance 
and  is  stained  in  two  minutes  by  the  violet  of  methyl. 
It  presents  aspects  which  to  the  experienced  eye  are  char- 
acteristic. It  often  when  stained  by  coloring  matter,  ex- 
hibits a  more  intense  coloration  of  its  extremities  than  of 
its  central  part,  and  sometimes  its  extremities  are  swollen 
or  only  one  is  enlarged,  so  that  its  shape  is  like  that  of  a 
dumb-bell,  or  of  a  pear  or  gourd. 

The  Klebs-Loffler  bacillus  alighting  upon  the  faucial 
or  other  mucous  surface,  or  the  skin  denuded  of  its  epi- 
dermis, obtains  there  a  nidus  favorable  for  its  develop- 
ment and  propagation,  but  it  does  not  enter  the  interior 
of  the  system.  It  is  not  taken  up  by  the  lymph-ducts  or 
blood-vessels  and  conveyed  to  the  internal  organs,  ex- 
cept in  rare  instances.  It  remains  localized  upon  the 
surface  and  produces  there  the  characteristic  inflamma- 
tion. Acting  solely  upon  superficial  parts,  it  cannot  in 
itself  produce  s}'stemic  infection  or  blood  poisoning,  but 
like  as  the  venomous  reptile  or  the  bee,  secretes  a  poison 
which  it  communicates  by  its  fang  or  its  sting,  it  produces 
a  poison  which  is  readily  taken  up  by  the  lymphatics  and 
blood-vessels  and  conveyed  to  every  part  of  the  system. 

This  virus,  which  is  the  active  agent  in  diphtheria,  pro- 
ducing systemic  infection  and  death  in  the  multitudes 
who  perish  from  blood-poisoning,  has  been  carefully  exam- 
ined and  experimented  with  by  Drs.  L.  Brieger  and  K. 
Fraenkel  {^Berliner  klinische  Wochenschrift,  March  17  and 
24,  1890).  They  say  that  it  is  destroyed  by  a  heat  above 
140^  and  is  evaporated  at  122'.  It  is  soluble  in  water 
but  insoluble  in  alcohol.  It  is  not  precipitated  by  ebulli- 
tion, nor  by  the  following  medicinal  agents :  sulphate 
of  sodium,  sulphate  of  magnesium,  chloride  of  sodium, 
nitric  acid  and   acetate   of  lead.     On  the  other  hand,  it  is 
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precipitated  by  concentrated  carbonic  acid,  the  ferro- 
C}'anide  of  potassium,  acetic  acid,  carbolic  acid  and  nitrate 
of  silver.  It  has,  says  Brieger  and  Fraenkel,  the  follow- 
ing composition  : 

Carbon,            ........  45-35 

Hydrogen, 7.13 

Azote,       .........  16.33 

Sulphur,                1.39 

Oxygen.             ........  29.80 

When  this  virus  is  separated  from  the  Klebs-Loffler 
bacillus  by  passing  through  the  porcelain  filter,  and  inocu- 
lated in  rabbits  and  guinea-pigs,  it  causes  death  in  the 
small  quantity  of  two-and-a-half  milligrammes  to  each 
kilogramme  in  the  weight  of  the  animal.  Sometimes 
death  does  not  occur  until  after  weeks  or  months. 

While  the  bacillus  itself  inoculated  upon  one  of  the  sur- 
faces causes  a  pseudo-membranous  inflammation. this  pecul- 
iar poison  which  it  produces,  separated  from  the  bacillus  by 
filtration  and  inoculated,  does  not  cause  a  fibrinous  exu- 
dation or  diphtheritic  pellicle,  although  it  exhibits,  when 
inoculated,  a  high  degree  of  virulence.  According  to 
Brieger  and  Fraenkel  it  is  allied  in  its  composition  to  the 
proteids  or  albuminoids,  and  it  resembles  in  its  action 
ichthyotoxicon,  the  poison  secreted  by  sea  eels.  The 
similarity  of  the  poison  of  diphtheria  to  ichthyotoxicon, 
as  regards  its  effects,  was  observed  by  Trousseau  as  far 
back  as  1868.  (See  translation  of  Trousseau's  Clinical 
Medicine,  \'ol.  ii.,  page  566.) 

MM.  Roux  and  Yersin,  of  the  Pasteur  Institute,  Paris, 
state  that  their  recent  investigations  have  strengthened 
the  belief  that  the  Klebs-Loffler  bacillus  is  comparatively 
innocuous,  the  poisonous  principle  produced  by  it  being 
the  active  agent  which  renders  diphtheria  so  fatal.  This 
virus,  according  to  Roux  and  Yersin,  inoculated  in  dogs 
and  sheep,  causes  paralysis  similar  to  that  resulting  from 
diphtheria  in  children.  They  state  that  the  virus  sepa- 
rated from  the  bacillus  by  filtration,  and  injected  under 
the  skin  of  rabbits  and  guinea-pigs,  was  very  fatal,  but 
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introduced  into  the  stomach  it  caused  little  inconven- 
ience. 

Experiments  similar  to  those  related  above,  and  clin- 
ical observations  confirmatory  of  the  above  views,  have 
been  made  by  many  others,  besides  those  mentioned,  in 
Germany,  France,  Great  Britain  and  the  United  States, 
so  that  the  theory  is  as  well  established  as  any  other 
relating  to  the  aetiology  of  the  contagious  diseases,  that 
the  common  form  of  diphtheria  is  produced  by  the  Klebs- 
Loffler  bacillus  and  its  poisonous  action  upon  the  system 
is  due  to  the  virus  which  it  secretes,  or  in  some  way  pro- 
duces. 

It  is  well-known  that  the  Klebs-Loffler  bacillus  has 
not  only  remarkable  vitality,  but  remarkable  power  of 
propagation.  Numerous  instances  have  occurred  in  which 
objects  infected  months  or  even  years  previously  have 
communicated  diphtheria.  Moreover,  filthy  accumula- 
tions of  all  kinds  afford  a  nidus  in  which  the  diphtheritic 
bacillus  is  rapidly  developed  and  currents  of  air  or  gases 
ascending  from  these  beds  of  infection,  convey  it  and 
propagate  diphtheria.  In  a  city  like  New  York,  in  which 
diphtheria  is  established  or  endemic,  its  sewers  extending 
many  miles,  are  infected  with  the  bacillus,  and  sewer  gas 
escaping  into  apartments  and  inhaled  by  children,  causes 
diphtheria  in  numberless  instances. 

Wherever  diphtheria  is  epidemic  or  endemic,  mild  as 
well  as  severe  cases  occur,  so  mild  in  many  instances  that 
the  affected  children  do  not  complain  or  complain  but 
little,  so  that  they  are  allowed  to  leave  their  homes  and 
often  mingle  with  other  children.  Hence,  these  walking 
cases  that  visit  places  where  children  congregate,  as  the 
schools  and  dispensaries,  and  call  upon  their  playmates 
in  unsuspecting  families,  are  largely  instrumental  in  dis- 
seminating diphtheria.  Therefore,  the  action  of  health 
boards  compelling  the  non-attendance  at  school  of  chil- 
dren living  in  domiciles  where  diphtheria  is  prevailing,  is 
not  only  fully  justified,  but  more  stringent  precautionary 
measures  are  needed.  R.  T.  Thorn,  lecturer  on  public 
health  at  St.  Bartholomew's  Hospital,  says  (London  Lancet, 
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March  7,  1891)  in  his  third  lecture  on  diphtheria,  that  at 
Pirbright  each  time  the  schools  were  closed  diphtheria 
practically  came  to  an  end,  and  whenever  they  were 
reopened  it  recommenced  suddenly  and  in  a  severe  form. 
This  occurred  without  any  obvious  source  of  infection, 
although  much  care  was  taken  to  detect  it. 

Although  the  Klebs-Loffler  bacillus  is  the  recognized 
cause  of  diphtheria,  certain  accessory  germs,  mainly  cocci, 
occur  during  the  course  of  the  attack  in  the  pseudo-mem- 
brane, upon  and  in  the  inflamed  surface,  and  also  in  inter- 
nal organs  if  the  disease  be  severe,  having  obtained  a 
nidus  favorable  for  their  development  in  and  upon  the 
diseased  parts.  It  seems  a  proper  subject  for  inquiry, 
whether  these  germs  do  not  aggravate  the  diphtheria, 
especially  as  they  are  taken  up  by  the  lymphatics  and 
blood-vessels  and  carried  to  internal  organs  not  reached 
by  the  Klebs-Loffler  bacillus. 

TJie  Klebs-Loffler  bacillus  in  JicaltJiy  persons. — MM. 
Roux  and  Yersin  {L Union  nicdicale,  March  14,  1891)  have 
found  in  the  mouths  of  healthy  children  and  adults  a  ba- 
cillus which,  in  a  morphological  point  of  view,  is  identical 
with  the  Klebs-Loffler  bacillus.  They  found  it  not  only 
at  Paris,  but  also  in  a  distant  village  situated  near  the  sea, 
where  diphtheria  had  not  occurred  within  the  memory  of 
man.  \\\  this  village  Roux  and  Yersin  found,  in  fifty 
children  examined,  this  bacillus  in  twenty-six  of  the  num- 
ber. So  far  as  they  were  able  to  determine,  it  did  not 
differ  from  the  pathogenic  Klebs-Loffler  bacillus,  either 
in  its  individual  form  or  in  the  form  of  its  colony,  but  only 
in  the  number  of  its  colonies.  Instead  of  producing  a 
considerable  culture  in  the  bouillon,  it  only  produced  a 
slight  culture,  hence,  Roux  and  Yersin  believe  that  this 
harmless  microbe  is  none  other  than  the  Klebs-Loffler 
bacillus  deprived  of  its  virulence.  They  have  been  unable 
to  produce  its  transformation  into  the  genuine  diphtheritic 
bacillus  or  the  reverse,  but  they  believe  that  this  trans- 
formation is  possible.  This  bacillus  is  found  mostfrequently 
in  benign  diphtheria,  and  in  persons  recently  cured  of 
diphtheria.     Such  is  the  present  status  of  knowledge  re- 
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lating  to  the  aetiolog}'  and   nature  of  the  common  form  of 
diphtheria. 

Diphtheria  caused  by  cocci,  sovietimcs  designated  Pseudo- 
Diphtheria. — In  a  paper  recently  read  before  the  Berlin 
Medical  Society  by  Prof.  Baginsky,  and  discussed  by  its 
President,  Prof.  Virchow,  and  also  by  Prof.  Henoch,  Drs. 
Guttman,  Fraenkel,  Ritter  and  others,  Prof.  Baginsky 
stated  that  he  had  made  tube  cultures  from  the  false  mem- 
branes of  all  the  cases  admitted  with  the  diagnosis  of 
diphtheria  into  the  Hospital  of  Sick  Children  during  the 
past  year  {Berliner  kli^iische  Wochenschrift,  Nos.  9  and 
10,  1892).  He  obtained  a  pure  culture  of  the  Klebs- 
Loffler  bacillus  in  118  out  of  154  cases.  In  most  of  these 
cultures  the  microbes  associated  with  this  bacillus  disap- 
peared during  the  cultivation,  while  the  bacillus  multi- 
plied, was  typical,  and  was  easily  recognized.  In  the 
remaining  thirty-six  cases  cultivation  yielded  no  bacillus, 
but  only  cocci,  and  thirty-two  of  these  recovered  in  a  few 
days  without  any  complication.  Of  the  four  who  died 
two  had  empyaema.  one  pneumonia  complicating  measles, 
and  the  remaining  one  had  a  severe  paralysis  at  the  time 
of  admission. 

From  these  observations,  Baginsky  is  led  to  believe,  and 
those  who  discussed  his  paper,  with  perhaps  one  exception, 
seemed  to  agree  with  him  in  this  matter,  that  there  are 
two  forms  of  pseudo-membranous  inflammation  of  microbic 
origin,  the  one  produced  by  the  Klebs-Loffler  bacillus 
being  more  severe  and  fatal  than  the  other.  The  milder 
disease,  Baginsky  believes,  is  caused  by  the  staphylococ- 
cus and  streptococcus.  Baginsky  has  also,  like  other 
observers,  noticed  that  while  paralysis  is  common  after 
the  diphtheria  caused  by  the  Klebs-Loffler  bacillus,  it  is 
not  liable  to  occur  as  a  complication  or  sequel  of  the 
inflammation  caused  by  cocci.  Both  the  pseudo-mem- 
branous inflammations,  that  produced  by  the  Klebs- 
Loffler  bacillus  and  that  produced  by  the  cocci  (staphylo- 
coccus, streptococcus)  are,  says  Baginsky,  accompanied 
by  fever,  tumefaction  of  the  lymphatic  glands  and  pros- 
tration. 
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The  Avierican  Journal  of  Medical  Sciences,  April  and 
May,  1889,  contains  a  paper  by  Prof.T.  M.  Prudden,  of  the 
New  York  College  of  Physicians  and  Surgeons,  giving 
the  results  of  microscopic  examinations  in  twenty-four 
cases  of'supposed  diphtheria.  In  nearly  all  the  cases  the 
specimens  were  obtained  from  early  autopsies  and  the 
microscopic  examinations  were  made  with  thoroughness 
and  with  ever\-  possible  precaution  to  prevent  errors  of 
examination.  In  no  one  of  the  cases  was  the  Klebs- 
Loffler  bacillus  observed,  either  in  the  pseudo-membrane 
or  in  or  upon  the  underlying  and  adjacent  tissues,  but 
the  streptococcus  was  found  abundantly  in  the  pseudo- 
membrane  and  in  the  underlying  necrotic  tissue  in  all  the 
cases  except  two.  The  second  most  common  microbe 
was  the  staphylococcus  p}-ogenes  aureus  or  albus,  which 
bore  no  relation,  in  amount  or  situation,  to  the  extent  of 
the  pseudo-membrane.  It  seemed  to  have  a  closer  rela- 
tionship to  the  catarrhal  than  the  pseudo-membranous 
inflammation.  These  carefully  conducted  examinations 
apparently  indicated  the  streptococcus  as  the  microbic 
cause  of  the  disease,  and  Prof.  Prudden  consequentl}'  des- 
ignated this  microbe  the  streptococcus  diphtheriae.  It  is 
proper  to  add  that  nearly  all  the  material  from  these 
twenty-four  cases  was  obtained  from  those  who  had  re- 
centh^  had  scarlet  fever  or  measles,  or  had  been  in  wards 
in  which  these  diseases  had  recently  occurred. 

The  British  Medical  Journal  ior  August  23,  1890,  states 
that  at  a  recent  meeting  of  the  Royal  Academy  of  Medi- 
cine in  Ireland,  Dr.  McWeeney  related  the  case  of  a 
child  that  died  of  pseudo-diphtheria  occurring  in  the 
.declining  stage  or  immediately  after  scarlet  fever.  The 
mucous  membrane  of  the  upper  part  of  the  larynx  was 
found  coated  with  a  thin  layer  of  greenish-grey  pseudo- 
membrane.  Sections  showed  numerous  micro-organisms 
in  masses,  and  disseminated  through  the  membranous  exu- 
dations. Some  of  these  were  cocci  and  others  bacilli. 
The  cocci  were  scattered  or  in  pairs,  and  the  bacilli  were 
smaller  than  the  Klebs-Loffler  and  were  certainly  not  of 
the  same   species,  as   ascertained   by  the   staining.     The 
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absence  of  the  Klebs-Loffler  bacillus  showed  that  the 
child  died  of  pseudo-diphtheria  and  not  of  true  diph- 
theria. 

In  the  Atmales  de  V Inst.  Pasteur,  May,  1892,  M.  Martin 
has  published  an  interesting  paper  based  on  the  analysis 
of  200  cases,  supposed  to  be  diphtheritic.  In  sevent}'-two 
of  these  cases,  twenty-nine  of  which  were  croupous,  the 
Klebs-Loffler  bacillus  was  absent.  Exposure  to  scarlet 
fever  or  measles  had  occurred  in  some  of  the  cases.  M. 
Martin  noticed  the  fact  that  the  mortality  was  larger  in 
the  cases  of  true  diphtheria  than  in  pseudo-diphtheria  ; 
in  other  words,  in  cases  in  which  the  Klebs-Loffler  bacillus 
was  present,  than  in  cases  in  which  it  was  absent.  The 
observations  and  statistics  of  competent  observers  like 
the  above,  appear  to  fully  establish  the  theory  of  a  pseudo- 
membranous inflammation  of  microbic  origin,  but  not 
caused  by  the  Klebs-Loffler  bacillus.  The  causal  agent 
of  this  inflammation  when  the  Klebs-Loffler  bacillus  is 
absent,  appears  to  be  the  cocci  (staphylococcus,  strepto- 
coccus). It  matters  little  whether  we  recognize  two  forms 
or  types  of  diphtheria,  according  to  the  microbic  cause, 
or  designate  the  two  diseases  by  the  terms  true  diph- 
theria and  pseudo-diphtheria.  We  have  seen  that  the  in- 
flammation caused  bv  the  Klebs-Loffler  bacillus  is  the 
more  fatal  of  the  two,  and  that  this  bacillus  produces  a 
peculiar  poison,  which  infects  the  system  and  causes  the 
paralysis,  the  nephritis,  and  the  rapid  and  dangerous  de- 
terioration of  the  blood,  this  effect  being  perhaps  increased 
by  accessory  germs.  On  the  other  hand,  in  the  inflammation 
produced  by  other  microbic  agency  than  that  of  the  Klebs- 
Loffler  bacillus,  no  such  poison  is  produced-  If  the  coc- 
cus generates  any  poison,  it  is  certainly  much  milder  and 
very  different  from  that  generated  by  the  Klebs-Loffler 
bacillus.  Hence,  the  two  forms  of  pseudo-membranous 
inflammation  of  microbic  origin  differ  widely  from  each 
other,  not  only  in  their  aetiology  but  clinical  histor\\ 

In  the  investigation  of  this  interesting  subject,  certain 
clinical  observers  have  ver}'  properly  remarked  on  the 
difficultv   of  discriminating  scarlatinal   necrosis  in   some 


86       Smith  :    TJic  Tzvo  Fcvms  of  Diphtheria,  Etc. 

cases  from  pseudo-membranous  inflammation,  and  the 
liabilit}^  consequently  of  vitiatint^  the  statistics  of  diph- 
theria. M.  Sevestre,  of  Paris,  says  that  the  pseudo-mem- 
branous sore  throat,  which  occurs  in  the  course  of  scarlet 
fever,  is  commonl}-  considered  to  be  diphtheritic  in  Paris. 
It  is,  however,  says  he,  a  variety  of  sore  throat  which 
should  be  distinguished  from  the  diphtheritic.  It  occurs 
in  the  first  days  of  scarlet  fever,  when  the  inflammation 
is  severe,  commonly  ends  in  recovery  and  does  not  com- 
municate diphtheria.  Prof  Henoch  mentions  the  diffi- 
culty at  the  bedside,  in  some  instances,  of  diagnosticating 
scarlatinous  necrosis  from  a  pseudo-membranous  inflam- 
mation. Sometimes,  says  he,  the  pseudo-membranous 
angina  that  occurs  in  scarlet  fever,  is  really  diphtheritic, 
but  when  diphtheria  supervenes,  the  scarlet  fever  is  well 
under  way  or  in  its  declining  stage.  He  adds,  that  only 
in  such  cases  of  pseudo-membranous  inflammation  in 
scarlet  fever  does  diphtheritic  paralysis  occur.  Prof. 
Henoch,  also,  evidently  regards  the  scarlatinal  necrosis 
as  due  to  the  intensity  of  the  inflammation  {Milnchener 
mcdicinische  Wochenschrift,  October  22,  1889).  Similar 
views  were  expressed  by  MM.Wurtzand  Bourges  {^ArcJiives 
de  mcdccine  experinientale,  May,  1890).  They  made  mi- 
croscopic examination  of  nine  cases  of  supposed  diph- 
theria complicating  scarlet  fever,  and  found  the  Klebs- 
Loffler  bacillus  only  in  two.  In  the  seven  cases,  in  which 
this  bacillus  was  absent,  they  say  that  the  appearance  on 
the  faucial  surface,  which  was  supposed  to  indicate  the 
presence  of  diphtheria,  occurred  early,  and  they  attrib- 
uted it  to  the  intensity  of  the  scarlatinous  inflammation. 
But  in  the  seven  cases  in  which  the  Klebs-Loffler  bacillus 
was  absent  the  streptococcus  was  present.  The  difficulty 
in  making  the  differential  diagnosis  between  scarlatinal 
necrosis  and  the  diphtheritic  processes  is  apparent  when 
we  reflect  that  in  diphtheria  of  the  fauces  the  mucous 
membrane  is  incorporated  and  destroyed  in  the  pellicle 
that  forms,  and  the  pellicle  and  necrosed  tissue  have  the 
same  grayish-white  color.  The  greatest  difficulty  occurs 
in  makinij  the   differential   diagnosis  between  scarlatinal 
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necrosis  and  pseudo-diphtheria,  for  the  streptococcus,  the 
supposed  cause  of  the  latter,  is  present  in  the  former. 


TWO  TRACHEAL  AND  BRONCHIAL  CASTS 
(DIPHTHERITIC.) 

BY   F.    HUBER,    M.D., 

New   York. 

Ettie  L.,  eight  years  old,  was  brought  to  the  office  on 
a  Monday  evening,  having  been  aphonic  since  the  pre- 
ceding day.  Cough  was  croupy  with  stridulous  respira- 
tion ;  moderate  supra-clavicular  and  epigastric  retraction. 
No  membrane  visible.  Temperature  not  elevated.  Patient 
was  ordered  to  bed.  Hydrarg.  bichlor.  corros.  gr.  yi^  every 
half  hour  ordered.  Croup  kettle  with  temperature  steam 
to  be  employed  continuously.     Liquid  diet. 

Diagnosis. — Pseudo-membranous  croup  (diphtheritic). 
With  the  exception  of  an  occasional  mild  suffocative 
attack,  the  progress  was  satisfactory  during  the  first  four 
days.  On  Thursday,  following  a  severe  spell  of  cough- 
ing attended  with  asphyxia,  quite  a  large  piece  of  mem- 
brane was  coughed  up.  The  voice  now  became  clear  and 
the  dyspnoea  was  relieved  for  some  hours.  A  return  of 
the  hoarseness  and  stridulous  breathing  showed  that  the 
membrane  was  being  deposited  anew.  Friday  morning 
another  and  larger  piece  of  membrane  was  expelled. 
For  the  first  time  patches  were  visible  in  the  pharynx. 
No  cervical  adenitis.  Friday  afternoon  condition  worse. 
Prof.  Jacobi  in  consultation,  confirmed  the  opinion  that 
operative  measures  would  be  necessary  later  in  the  day. 
Up  to  this  time  the  highest  temperature  did  not  exceed 
loi-^^.  At  7  P.M.  I  was  hastily  summoned  as  it  was 
thought  that  the  child  was  dying.  Her  condition  had 
steadily  grown  worse,  retraction  above  and  below  marked 
some  cyanosis  with  labored  breathing  and  restlessness. 
The  progress  of  the  case  and  the  state  of  the  patient  led 
me  to  believe  that  the  bronchi  were  involved,  therefore  a 
small  sized  tube  (5-7  grs.)  was  used  and  introduced  with- 
out any  difficulty.  As  the  breathing  improved  the  thread 
was  removed  in  a  few  moments  and  the  child  put  to  bed. 
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Expiration  was  not  as  good  as  inspiration.  Suddenly 
se\-ere  dyspnoea  set  in,  the  patient  began  to  struggle  and 
tug  at  her  larynx  ;  she  became  blue,  gasped  feebly,  the 
entire  body  grew  rigid,  jaws  clinched,  respiration  ceased, 
and  she  fell  back  apparently  dead.  The  jaws  were  quickly 
wrenched  apart  and  the  tube  which  fortunately  had  been 
partly  forced  out  of  the  larynx  by  the    struggles  of  the 


Cast  No.   i.     Coughed   up  after   removal  of   intubation   tube      (Re- 
duced about  one  third,) 

child,  was  quickly  and  easily  removed  by  the  ringer. 
Hypodermics  of  brandy,  spt.  ammon.  arom.  and  brandy 
for  mouth,  artificial  respiration  soon  restored  the  patient. 
In  a  few  seconds  began  to  cough,  bringing  up  a  large 
tubular  cast  of  the  trachea  and  large  bronchi.  As  the 
breathing  was  easy  and  the  child  quite   comfortable,  the 
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tube  was  not  reintroduced.  The  improvement  continued 
for  a  number  of  hours  ;  the  following  morning  it  became 
evident  that  the  membrane  was  reappearing.  The  dys- 
pnoea gradually  increased,  cyanosis  recurred  and  in  the 
afternoon  (Saturday)  as  the  symptoms  were  urgent  it  was 
■decided  to  do  a  tracheotomy. 


Cast  No.  2.     Coughed  up  through  tracheal  cannula.     (Reduced  about 
one  third.) 

Chloroform  employed  (Dr.  Jos.  Huber  giving  the  anaes- 
thetic). With  Dr.  C.  E.  Denhard's  assistance  inferior 
tracheotomy  performed  with  but  trifling  hjemorrhage.  The 
insertion  of  the  cannula  easily  accomplished  between  the 
open  blades  of  a  Trousseau's  tracheal  dilator.  Almost 
immediately  the   second    and   larger  cast  was  expelled 
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through  the  tracheotomy  tube,  followed  by  a  little  blood 
and  mucus.  The  dyspnoea  disappeared  and  the  breath- 
ing remaining  good  for  about  nine  hours,  then  a  recur- 
rence of  unfavorable  symptoms  showed  that  membrane 
was  newly  forming  leading  to  a  fatal  termination  twenty- 
four  hours  after  the  tracheotomy. 

A  brief  consideration  of  the  striking  features  of  the  case 
may  not  be  without  interest.  In  perhaps  one  in  fifty  times 
in  my  experience  with  intubation  membrane  was  crowded 
down  in  sufficient  amount  to  give  rise  to  alarming  symp- 
toms. In  the  instance  cited  above,  I  am  convinced  that 
the  accident  did  not  occur,  for  respiration  improved  after 
the  insertion  of  the  tube.  The  expiration  was  less  free 
than  inspiration,  when  the  thread  was  subsequently  re- 
moved. 

The  diphtheritic  membrane  loosely  attached  (because  of 
the  anatomical  character  of  the  epithelium  and  the  presence 
of  numerous  muciparous  glands  in  the  tracheal  and 
bronchial  mucous  membrane)  was  thrown  off  in  conse- 
quence of  the  irritation  induced  by  the  presence  of  the 
metal  tube.  The  loosened  cast  surrounded  the  lower 
portion  of  the  intubation  tube  and  no  longer  supported  by 
the  trachea  and  bronchi  collapsed  ;  as  the  air  could  not 
enter  the  alarming  symptoms  of  suffocation  occurred. 
This  is  the  only  instance  in  about  two  hundred  cases  of 
intubation  in  which  this  accident  occurred. 

The  two  specimens  furthermore  demonstrate  the  rapid 
formation  of  membrane.  In  this  case  nine  to  ten  hours 
sufficed  to  produce  these  large  casts.  Prof.  Jacobi  has  ob- 
served a  case  in  which  a  complete  cast  formed  in  less 
than  seven  hours. 

"  The  condition  of  the  membrane  depends  to  a  great 
extent  upon  its  locality,  on  the  absence  or  presence  of 
hyperzemia,  of  mucous  follicles,  of  lymph-ducts,  of  either 
ciliated  or  pavement  epithelium,  of  connective  tissue." 
(Jacobi,  Treatise  of  Diph.,  New  York,  1880.)  "The  trachea 
and  bronchi  contain  a  good  many  elastic  fibres,  less  con- 
nective tissue,  fimbriated  epithelium,  some  lymph-vessels- 
but  no  lymph-glands,  and  acinous  muciparous  glands  in 
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large  numbers.  Wherever  the  pavement  epithelium  is 
abundant,  the  membrane  is  firmly  adherent  and  imbedded 
into  the  mucous  membrane.  Where  it  is  cylindrical  and 
plenty  of  acinous  glands  secrete  their  mucus,  the  mem- 
branes are  loosely  spread  over  the  mucous  membrane, 
from  which  they  can  be  easily  removed." 

"  The  large  number  of  mucous  glands  in  the  larynx  and 
trachea  is  unquestionably  the  reason  why  the  lymphatic 
vessels  of  the  mm.  are  not  influenced  by  the  overlying 
loosened  masses  and  will  not  absorb  ;  hence  laryngeal  and 
tracheal  diphtheria  have  decidedly  a  local  character  and 
are  so  frequently  devoid  of  constitutional  symptoms." 

The  above  extracts  from  Jacobi's  work,  explain  the 
facility  with  which  the  membrane  was  cast  off  and  also 
the  absence  of  high  temperature  and  other  constitutional 
symptoms  of  infection  for  the  first  few  days.  These  facts 
should  not  be  forgotten  ;  not  infrequently  in  well  marked 
and  advanced  cases  I  have  seen  the  physician  thrown  off 
his  guard  by  a  low  temperature  and  absence  of  systemic 
disturbances. 

The  unfortunate  progress  of  the  disease,  my  experience 
with  intubation  in  this  case  on  the  preceding  day,  and  the 
fact  that  the  membrane  was  readily  thrown  off  and  of  such 
large  size  induced  me  to  resort  to  the  secondary  trache- 
otomy. 

It  may  perhaps  be  suggested  that  it  would  have  been 
wise  to  have  reintubated  immediately  after  the  expulsion 
of  the  first  cast  shown.  In  reply  I  would  state  that  as 
the  breathing  was  free  and  remained  so  for  hours,  nothing 
would  have  been  gained.  I  can  recall  a  number  of  cases 
in  which  the  expulsion  of  the  tube  was  followed  by  the 
expulsion  of  tracheal  casts  several  inches  in  length  and  in 
which  as  no  more  membrane  was  deposited  recovery  took 
place.  One  case  particularly  has  impressed  me.  A  child 
four  years  old  was  intubated  after  some  trouble.  The 
tube  remained  in  situ  a  few  moments  and  was  coughed 
out.  Twelve  hours  later  as  the  dyspncea  recurred  the 
tube  was  again  introduced,  remained  in  the  larynx  for 
about  five  minutes  and  was  again  coughed  out,  a  tracheal 
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cast  three  inches  long  being  ejected  at  the  same  time. 
Fortunately  no  other  membrane  formed  and  notwithstand- 
ing a  severe  nephritis  the  case  went  on  to  recovery. 

DISCUSSION. 

Dr.  Caille. — The  casts  which  have  been  presented 
are  the  best  preserved  I  ever  saw.  I  recollect  the  case 
of  an  older  girl  reported  in  the  first  transactions  of  this  so- 
ciety, in  which  I  distinctly  heard  a  flap  sound  when 
listening  on  one  side  of  the  chest.  I  did  tracheotomy 
at  once  and  a  very  thick  membrane  came  out.  In  older 
children  you  can  occasionally  hear  this  flapping  sound 
when  a  large  thick  membrane  is  detached,  and  the  pres- 
ence of  such  a  sound  would  be  a  contra-indication  for  in- 
tubation, though  at  the  time  I  reported  my  case  it  was 
not  considered  a  contra-indication. 

I  have  been  very  much  interested  in  the  communica- 
tions of  Drs.  Booker  and  Koplik.  The  subject  of  diphtheria 
has  been  before  this  society  at  every  meeting  and  the 
more  it  is  discussed  the  more  interesting  it  is  to  me.  Dr. 
Booker's  investigations  have  been  very  carefully  carried 
out  and  his  results  are  in  the  direction  of  telling  us  in  the 
future  how  to  differentiate.  Dr.  Koplik  has  done  good 
work,  and  we  hope  his  experiments  will  enable  us  to  dis- 
tinguish between  different  forms  of  infectious  diseases  of 
the  mouth  and  pharynx.  I  have  on  several  occasions 
spoken  on  this  subject  before  this  society  and  in  Berlin, 
and  I  have  endeavored  to  impress  one  fundamental 
principle  upon  my  hearers,  first  promulgated  by  Dr.  Jacobi 
some  thirty  years  ago.  He  said  then  that  we  were  unable 
to  distinguish  clinically  between  contagious  and  non- 
contagious diseases  of  the  mouth  and  buccal  cavity,  and 
what  he  said  thirty  years  ago  is  true  to-day.  I  am  not  a 
practical  bacteriologist,  but  I  have  neither  sympathy 
nor  patience  with  men  who  will  try  to  convince  me  at  the 
bedside  that  they  can  distinguish  clinically  between  con- 
tagious and  non-contagious  inflammation  in  the  mouth 
or  pharynx.  We  must  look  upon  all  these  cases  as  con- 
tagious, and  our  immediate  treatment  is  not  affected  or 
influenced  by  the  present  state  of  bacteriological  know- 
ledge. Our  treatment  is  absolutely  the  same,  and  it  is 
proper  that  this  society  should  once  more  take  this 
position. 

There  is  one  point  as  to  the  aetiology  I  wish  to  mention. 
Itismyopinionthatchildren  of  syphilitic  parents  are  prone 
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to  certain  forms  of  pseudo-membranous  affections  of  the 
mucous  membranes.  It  is  a  well-known  fact  that  the 
mucous  membrane  and  blood-vessels  in  such  children  are 
very  vulnerable.  Now  taking  it  for  granted  that  such 
children  are  liable  to  contract  such  disease,  we  would 
understand  what  should  be  our  treatment  in  such  cases. 
Sublimations  of  mercury  are  of  the  greatest  importance  if 
used  at  the  proper  time.  We  get  the  constitutional  and 
the  local  effect. 

Dr.  Seibert. — I  have  this  morning  learnt  for  the 
first  time  from  Dr.  Booker's  paper  that  the  pseudo-diph- 
theric affections  of  the  pharynx  and  trachea  may  kill  a 
child  by  laryngeal  diphtheria  in  cases  where  the  Klebs- 
Loffler  bacillus  is  not  found,  therefore,  I  think  we  ought 
to  discard  the  remark  made  by  Baginsky  that  all 
membranes  which  do  not  contain  the  bacillus  are  "  inno- 
cent."    I  think  this  is  a  very  important  point. 

Dr.  Fischer. — Last  summer  while  I  was  in  Berlin,  I 
saw  the  experiments  of  Dr.  Baginsky  carried  on,  and 
through  his  kindness  I  was  enabled  to  learn  what  diph- 
theria was  and  what  it  was  not.  He  allowed  me  to  watch 
cases  with  him  every  day  and  from  day  to  day,  and  I  was 
allowed  to  see  the  new  cases  as  they  came  in,  to  watch 
the  method  of  collecting,  diagnosing,  and  so  on.  I  then 
began  a  series  of  experiments  at  the  Hygienic  Institute, 
based  on  what  I  learnt  from  him,  which  I  finished  in  the 
bacteriological  laboratory  of  the  New  York  Hospital. 
These  experiments  were  very  carefully  conducted  and 
occupied  almost  a  year,  and  I  am  still  experimenting  in 
the  same  direction.  I  read  up  as  much  of  the  literature 
as  I  could  in  the  German  and  English  languages,  and  I 
think  that  the  paper  I  read  at  the  German  Medical  So- 
ciety of  New  York,  where  Dr.  Jacobi  was  president,  in- 
cluded most  of  the  points.  What  Dr.  Koplik  has  said  in 
regard  to  the  matter  is  not  complete.  As  regards  Dr. 
Baginsky's  paper,  what  he  claims  is  that  when  we  find  the 
bacillus  in  a  membrane  we  then  have  diphtheria.  I  have 
found  it  necessary  to  examine  very  thoroughly  a  mem- 
brane some  four  or  five  times  before  I  found  the  bacillus 
of  diphtheria  and  was  able  to  say  whether  I  had  a  case  of 
diphtheria  or  not.  It  is  a  fact  that  the  bacillus  is  lodged  in 
the  older  portions  of  the  membrane.  We  very  frequently 
examine  the  newer  portions  of  the  membrane.  Children 
will  not  hold  their  heads  properly,  and  unless  we  are  very 
quick  we  are  liable  to  have  the  tongue  wipe  off  this  thin 
membrane.     This  may  happen  three   or  four  times.     To 
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illustrate  this,  I  examined  three  cases  at  the  Willard 
Parker  Hospital  and  those  three  cases  were  cases  of  diph- 
theria. In  these  three  cases  I  found  Klebs-Loffler  bacil- 
lus, and  cultures  proved  fatal  to  guinea-pigs  and  rabbits, 
and  did  not  affect  mice  nor  rats.  And  when  we  examine 
such  a  case  on  the  first  day  we  have  very  different  results 
than  when  we  examine  on  the  fifth  and  sixth  day.  We 
cannot  regulate  our  cases  because  we  examine  them  as 
we  get  them.  I  think  it  is  a  mistake,  though,  to  think  it  is 
a  very  hard  thing  to  make  a  bacteriological  examination 
at  the  bedside.  I  do  not  see  why  it  should  be  considered 
any  more  difficult  than  it  is  to  get  some  sputa  in  a  phthisi- 
cal case  and  make  the  examination.  You  can  do  it  just 
as  easily.  Baginsky  has  reported  a  very  large  number  at 
the  Berlin  Medical  Society  wherein  he  shows  it  can  be 
done  at  the  bedside  and  with  advantage  to  the  patient. 
If  any  gentleman  tries  this  he  will  see  how  simple  it  is. 
Run  your  forceps  over  a  Bunsen  burner  and  slip  off  a  bit 
of  the  membrane  about  the  size  of  a  pea.  Run  this  piece 
of  membrane  over  some  agar-agar.  I  always  have  these 
agar  tubes  in  my  pocket.  I  can  readily  recognize  them. 
The  advantage  which  Dr.  Jacobi  brought  out  of  isolation 
I  wish  to  refer  to.  Dr.  Jacobi  said  that  many  innocent 
cases  turned  out  to  be  cases  of  diphtheria.  That  was  the 
case  at  Berlin.  Dr.  Baginsky,  at  Berlin,  was  able  to  dis- 
tinguish them  at  the  bedside.  I  have  seen  this  done  my- 
self. 

Dr.  Seibert. — I  would  like  to  ask  a  question.  How 
would  Dr.  Fischer  treat  a  case  before  his  guinea-pig 
dies  .'' 

Dr.  Fischer. — I  do  not  think  it  takes  suchal^ng  time 
to  find  out  whether  you  have  a  case  of  diphtheria  or  not  to 
deal  with.  The  treatment  is  the  same  in  the  beginning. 
If  there  be  any  urgent  symptoms  requiring  immediate  at- 
tention I,  of  course,  attend  to  them  at  once. 

Dr.  Earle. — I  want  to  express  my  deep  gratitude  at 
the  great  work  which  is  being  done  by  these  gentlemen, 
particularly  by  those  who  read  their  papers  this  morning. 
I  never  heard  papers  similar  to  those  read  by  the  gentle- 
men this  morning.  It  makes  me  wish  I  was  twenty-five 
years  younger  without  any  other  work,  without  a  patient, 
all  my  time  my  own,  that  I  could  work  with  them.  I 
have  expressed  that  wish  time  and  time  again,  and  the 
only  thing  I  can  do  now  is  to  express  in  as  public  a  man- 
ner as  possible  my  appreciation  of  the  work  that  is  being 
done.     The  best  thingr  I  can  do  is  to  hire  a  few  men  to 
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tell  me  a  few  things,  which  they  do  not  do  as  well  as 
these  gentlemen  can.  I  have  thought  along  this  line  for 
a  number  of  years.  I  have  never  been  able  to  tell  the 
difference  between  a  true  diphtheria  and  one  which  in  the 
course  of  two  or  three  days  can  be  demonstrated  as  a 
diphtheria.  Some  of  the  men  say  that  I  am  in  the  habit  of 
diagnosing  homoeopathic  diphtheria  and  creating  a  great 
amount  of  trouble  in  a  family.  But  I  find  I  have  been 
correct.  I  have  simply  stumbled  upon  it  I  was  right 
and  the  other  gentlemen  were  wrong. 

Dr.  Jacobi. — I  very  much  fear  that  when  I  speak  of 
diphtheria  here  I  shall  have  to  repeat  myself  particularly 
in  regard  to  those  very  points  brought  up  to-day.  The 
points  regarding  our  occasional  inability  to  make  a  diag- 
nosis ;  the  points  of  preventing  rather  than  curing  ;  the 
method  of  isolation,  and  so  on.  If  I  feel  reluctant  to 
speak  on  this  subject  it  is  because  I  have  entertained  (or 
not  entertained)  the  profession  these  last  thirty-two  years 
on  the  same  subject.  I  remember  many  of  those  things 
which  were  told  us  to-day  from  the  papers  I  published  in 
i860,  in  1868,  again  in  1874,  and  then  in  my  book  of  1880  ; 
then  again  in  a  paper  on  mercury  in  relation  to  diphtheria 
in  1884  ;  again,  in  a  few  other  essays.  I  allude  to  these 
in  order  to  save  myself  the  trouble  of  referring  to  them 
again.  Again,  in  a  paper  in  which  I  spoke  of  the  distinc- 
tion between  diphtheria  and  so-called  lacuna  angina;  and 
again  in  a  paper  on  the  way  in  which  adults  with  their 
apparently  or  actually  mild  cases  will  spread  diphtheria  all 
over  the  town  and  country.  Now  a  number  of  the  points  I 
have  heard  alluded  to  I  thought  were  settled,  and  I  learn 
from  the  papers  to-day  that  they  are  so  considered.  We 
hoped  before  this  time,  however,  that  bacteriologists  would 
be  able  to  give  us  a  speedy  answer  to  the  question 
which  is  diphtheria,  and  which  is  not  in  an  individual  case, 
and  that  speedily }  That  has  not  been  accomplished  yet. 
Therefore,  as  long  as  we  are  conscientious,  as  long  as  we 
know  that  doubtful  cases  may  prove  diphtheritic,  we  should 
isolate  and  treat  these  cases  as  though  we  decided  they 
were  undoubted  cases  of  diphtheria. 

Now,  that  has  been  the  practice  of  my  last  thirty  years, of 
Dr.  Earle's  many  years,  and  of  many  other  practitioners. 
But  there  are  plenty  of  men  who  will  not  be  cautious. 
Many  men  make  diagnoses  by  the  result  of  things.  If 
the  patient  dies  the  case  was  one  of  diphtheria  ;  if  the 
patient  lives  it  was  not  diphtheria.  I  got  this  point  from 
the  papers,  that  the  difference  between  a  diphtheritic  mem- 
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brane  and  a  simple  follicular  affection  is  this,  that  the 
probe  can  be  run  into  the  deep  follicle  very  often.  This 
is  doubted.  Justly  so.  I  doubt  it  mj'self  I  never  use 
that  as  an  only  means  of  making  a  positive  diagnosis. 
Indeed,  the  very  lacunee  and  recesses  may  become  seats 
of  diphtheria.  So  far  as  contagion  goes  much  of  interest 
is  introduced  by  Dr.  Koplik.  Many  of  us  have  seen  in 
families  cases  where  there  was  nasal  diphtheria,  laryngeal 
diphtheria,  pharyngeal  diphtheria  and  "  follicular  tonsil- 
litis" simultaneously. 

We  shall  all  rejoice  when  bacteriologists  will  be  able  to 
tell  us  how  to  make  a  diagnosis  within  half  an  hour.  You 
must  find  the  method,  gentlemen,  whereby  you  can  dis- 
cover in  the  membrane  you  scrape  off,  the  bacilli  of  diph- 
theria or  be  able  to  say  that  they  are  not  there.  The 
moment  we  have  a  suspected  case  of  phthisis  we  examine 
the  sputa  and  within  fifteen  minutes  we  are  through  with 
the  examination.  We  want  to  find  a  way  to  discover  the 
bacteria  at  once.  Now  you  know  bacteriologists  have 
not  yet  reached  that  point.  I  am  quite  in  earnest,  and 
now  let  me  say  a  word  directly  to  Dr.  Earle  and  to  you. 
I  am  the  last  one  to  disregard  the  place  of  bacteriological 
investigations,  but  I  will  ask  one  of  the  gentlemen  if  his 
paper  and  contributions  up  to  this  time  have  anything  but 
theoretical  importance  for  us,  not  that  I  mean  to  say  that 
theoretical  importance  is  no  importance  ;  on  the  contrary, 
not  one  of  us  would  be  here  but  for  his  knowledge  and 
practice.  But  as  regards  the  disease  diphtheria  we  are  still 
where  we  left  off. 

I  have  a  question  to  ask  Dr.  Earle.  Dr.  Earle  says  he 
would  wish  to  be  twenty-five  years  younger,  without  any 
practice — did  not  want  any  practice.  He  wants  to  sit  down 
just  as  they  are  doing  and  study  what  they  are  studying. 
But  Dr.  Earle  goes  beyond  them,  wants  to  deprive  himself 
of  all  the  advantages  of  clinical  knowledge.  If  he  wants 
to  be  one  of  these  here  he  wants  at  the  same  time 
to  be  like  them,  a  clinical  man.  A  correct  observation  is 
a  correct  observation  all  the  w^orld  over.  I  know  we 
make  mistakes,  but  I  also  know  that  the  microscopists  and 
bacteriologists  are  making  mistakes  all  the  time.  There 
has  been  a  good  deal  of  wrong  seeing  in  all  of  the  exact 
sciences,  except  mathematics.  I  remember  the  time  about 
fifteen  years  ago  when  any  young  man  would  find  a  new 
bacillus  in  a  half  hour,  and,  therefore,  expect  to  obtain 
immortality.  What  will  become  of  us  if  no  clinical  obser- 
vations are  made  .•*     I  claim  that  a  good  clinical  observa- 


HuBER  :    Tivo  Tracheal  and  Bronchial  Casts.       gf 

tion  is  just  as  important  and  just  as  correct  as  a  bacterio- 
logical investigation  or  observation.  We  require  a  great 
deal  more  in  our  clinical  observations  than  they  do  with 
their  bacteriological  observations  only.  That  is  why  you 
cannot  be  an  expert  clinician  until  you  are  forty  or  fifty 
years  old,  or  at  all  events  thirty-five,  when  you  are  a 
genius.  Now,  gentlemen,  I  am  of  the  opinion,  and  I 
mean  to  be  on  record  for  this  right  here,  because 
as  I  am  the  oldest  amongst  you,  I  may  step  out  of  this 
society  the  first,  I  would  like  to  say  that  I  appreciate  and 
welcome  every  good  stone  to  the  building  of  medicine  ; 
every  big  block  that  is  contributed  to  the  great  edifice, 
and  every  good  correct  observation,  and  every  good  cor-- 
rect  bacillus  that  is  furnished  us  are  welcome,  but  they 
are  only  blocks  of  which  medicine  is  built.  I  will  try  to 
reconcile  Dr.  Earle  to  his  sad  lot.  He  has  had  a  very 
hard  time  of  it.  He  has  only  been  a  successful  practi- 
tioner and  become  a  great  clinician.  Now,  I  look  upon 
the  director  of  a  hospital,  a  great  clinician,  one  who  has 
grown  old  in  the  practice  of  medicine  and  has  derived  a 
good  reputation  as  a  great  student  in  medicine,  as  the 
very  perfection  of  the  medical  man.  Still,  all  those  men 
who  have  contributed  blocks  are  very  welcome  to-day. 
Every  good  anatomical  observation,  pathological  find, 
bacteriological  research,  are  each  one  of  the  blocks,  one  of 
the  pillars  of  the  great  building.  We  cannot  singly  do 
everything  at  the  same  time,  but  if  I  were  twenty-five 
years  younger,  as  old  as  Dr.  Earle  is  now,  I  would  not  sit 
down  without  clinical  observation.  The  very  fact  that 
the  gentlemen  who  have  read  papers  here  bring  clinical 
observation  before  us  also  now  proves  that  my  position  is 
the  correct  one. 


HYDRORHACHIS,  CLUB-FEET,  CONGENITAL 
LUXATION  FORWARDS  AND  UPWARDS  OF 
BOTH  FEMORA. 

BY   A.   JACOBI,    M.D., 
New  York. 

P.,  a  male  of  ten  weeks,  was  admitted  to  the  German 
Hospital,  New  York,  on  February  21st,  1892,  and  to  the 
Mount  Sinai  Hospital  on  February  25th.  Here  he  died 
April  1 8th.  No  history  of  deformity  or  anomaly  in  the 
three  other  children  of  the  same  family,  no  anomaly  in 
the  course  of  pregnancy.  The  spinal  tumor  was  over  the 
lumbo-sacral  region,  of  the  size  of  a  child's  fist,  covered 
around  its  origin  with  normal  skin  which  thinned  out  in 
the  direction  of  the  greatest  prominence  until  the  integu- 
ment consisted  of  nothing  but  a  fine  translucent  membrane 
which  had  been  repeatedly  perforated  (spontaneously)  and 
oozing  with  small  quantities  of  transparent  serum.  To 
the  touch  the  swelling  was  not  uniform.  In  a  number  of 
places  hard  strings  could  be  felt,  or  bands,  which  appeared 
to  increase  in  thickness  when  approaching  the  spine,  and 
to  radiate  fan-like  all  over  the  mass.  An  aperture  into 
the  vertebral  column  was  distinctly  felt.  It  appeared  to 
be  of  the  size  of  about  two  vertebrae,  but  the  tumor  was 
but  little  compressible.  At  all  events  there  was,  while 
pressure  was  exerted  on  the  lumbar  swelling,  no  swell- 
ing of  the   cranial   sutures  or  fontanelles,  and    no  cere- 
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bral  symptom  attributable  to  a  change  of  the  cerebro-spinal 
equilibrium.  The  child,  otherwise,  appeared  normal,  with 
the  exception  of  the  lower  extremities.  The  thighs  were 
amply  developed,  the  legs  and  feet  very  thin,  calves  not 
developed,  feet  in  club-foot  position,  which  could  not  en- 
tirely be  overcome  by  appropriate  manipulation.  The 
hips  exhibited  anomalies  of  a  peculiar  sort.  Neither 
extension  nor  flexion,  neither  abduction  nor  adduction 
were  free.  There  was  a  moderate  amount  of  abduction 
and  extension,  hardly  any  adduction  and  flexion.  What 
was  suspected  to  be  the  head  of  the  femur  was  detected 
outside  the  joint,  forward  and  upward.  There  was  no, 
or  hardly  any,  perceptible  movement  of  the  lower 
extremities.  Thus  the  case  presented  a  hydrorhachis  of 
the  size  of  a  child's  fist,  complete  atrophy  of  the  legs  and 
feet,  club-feet,  and  congenital  luxation  of  both  femora. 

On  the  afternoon  of  the  day  of  admission  the  tumor  was 
aspirated,  and  a  few  drachms  of  a  clear  serum  withdrawn. 
The  puncture  gave  but  little  pain.  The  part  was  covered 
with  iodoform-gauze  and  gently  strapped.  The  tempera- 
ture of  the  rectum  was  at  8  P.M.  101.4^,  the  night  was  fair. 
On  the  following  day,  from  8  A.M.  to  8  P.M.  the  tempera- 
ture was  101.6°;  pulse  166;  there  were  some  bloody 
evacuations,  also  some  tenesmus.  It  was  then  ascertained 
that  the  "parents"  who  were  anxious  to  dispose  of  the 
baby,  had  concealed  his  gastro-intestinal  disorders.  To 
them  I  had  to  attribute  the  frequent  elevation  of  tempera- 
ture and  nocturnal  restlessness. 

On  the  23d  the  temperature  was  normal;  pulse  130; 
the  baby  quite  feeble  ;  some  blood  in  the  discharges. 

On  the  24th  a  few  doses  of  two  drops  each  of  a  saturated 
solution  of  sodio-caffein.  salicyl.,  were  administered,  and 
at  night  ten  drops  of  tinct.  opii  camphor. 

On  the  26th,  twenty  grammes  of  liquid  were  withdrawn 
from  the  sac.  The  fluid  contained  one-tenth  of  a  per  milleof 
albumen.  Then  ten  minims  of  Morton's  iodiife  and 
glycerine  mixture  were  injected  (J.  i,  KJ.  3,  glycerine  48). 
The  patient  cried  some  while  the  injection  was  being  made. 
The  temperature  rose  gradually,  in  the  afternoon,  to 
101.2°;  eight  drops  of  paregoric  and  one  grain  of  chloral 
were  given,  and  at  night  again  a  dose  of  the  former. 

All  through  the  27th,  with  some  intestinal  disorder  as 
formerly,  the  rectal  temperature  ranged  about  101.6°. 

28th. — Twelve  drops  of  the  iodine  mixture.  Vomiting 
once,  two  hours  afterwards.  At  no  other  time  was  there 
any  vomiting   after    an    aspiration    or    injection.     Temp. 
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reached  loo^  but  twice.  The  urine  through  the  next 
twenty-four  hours  had  asp.  gr.  of  i  008,  contained  bladder 
epithelia  and  urine,  and  not  a  trace  of  iodine. 

29th. — Temp,  mostly  normal  ;  7  P.M.  loi"  ;  pulse  142  ; 
at  another  time  1 50,  temp.  98.8°.  The  frequency  of  the  tem- 
perature changes  excludes  any  connection  with  a  persist- 
ing cause  depending  on  the  operative  procedure. 

March  ist. — Four  soft  movements,  no  blood;  temp.  lOO^. 

2d. — Temp.  97.4^  to  98.6^  ;  pulse  112  to  132;  resp.  34 
to  48.     Temp,  reached  99"^  rarely  until 

6th. — Iodine  injection  twelve  drops.  Much  pain  and 
restlessness  for  from  one  to  two  hours.  Over  the  iodo- 
form-gauze  and  bandage  an  ice-bag  was  applied.  Ten 
hours  after,  temp,  was  101.4'^;  at  7  A.M.  on  the  7th  ICXD.2°, 
then  below  lOO'^  ;  rose  again  to  100.8°;  was  normal  on  the 
8th,  and  never  rose  to  100°  until  the 

1 2th. — It  was  noticed  that  the  tumor  was  reduced  in 
size  to  almost  one-half.  Seventeen  drops  of  the  iodine 
mixture  were  injected  without  any  pain.  Temp,  rose  but 
once  to  100.8°,  was  normal  again  at  midnight,  rose  to 
102.6°  on  the  afternoon  of  the  following  day,  and  remained 
fairly  normal,  with  the  exception  of  the  17th  when  it 
reached  100.4°  once. 

20th. — The  head  had  apparently  increased  in  size  and 
was  carefully  measured.  Largest  circumference  44^  cen- 
tim.;  from  root  of  nose  to  foramen  magnum  33^;  between 
the  two  meat,  aurium  over  the  vertex  30^ ;  from  vertex  to 
chin  47.  Compression  of  the  sac,  which  was  harder  than 
ever  and  one-half  its  original  size,  resulted  in  raising  the 
large  fontanelle  though  the  patient  was  quiet  ;  no  convul- 
sive twitching.  Seven  drops  of  the  iodine  mixture  were 
injected  into  the  sac.  No  rise  of  temperature  ;  no  pain  ;  no 
iodine  in  urine. 

On  the  24th,  some  constipation  in  place  of  the  persistent 
diarrhoea  ;  one  attack  of  vomiting.  Next  day,  paregoric 
being  omitted,  passages  were  soft  again,  and  no  vomiting. 

27th. — Iodine  mixture  injected — fifteen  drops.  No  rise 
of  temp.  ;  no  pain  ;  no  iodine  in  urine  (sp.  gr.  .1000). 

29th. — Head  which  was  bulging,  was  punctured  \\  cen- 
tim.,  from  the  median  line  over  large  fontanelle.  Seventy- 
five  c.cm.  were  withdrawn  {%  iis.).  The  liquid  contained 
one-tenth  of  a  per  mille  of  albumen.  Then  the  head  was 
gently  but  firmly  compressed.  No  disagreeable  reaction  ; 
temp.  98.4°  to  100°  ;  pulse  118  to  130;  resp.  34  to  48. 

April  5th. — Urine  1.003,  trace  of  albumen.  Head  had 
increased  considerably,  circumference  44^  ;  from  root  of 
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nose  to  foramen  magnum  37^  ;  from  ear  to  ear  33^.  Thus  it 
appeared  that  as  the  circumference  had  not  changed  since 
March  20th,  the  increase  in  size  must  be  attributed  to 
dropsical  enlargement  of  the  lateral  ventricles.  Sixty  cubic 
centimetres  of  liquid  (containing  eight-tenths  of  a  per 
mille  of  albumen)  were  withdrawn  from  the  cranium,  and 
pressure  applied.  Fifteen  drops  of  the  iodine  mixture 
were  injected  into  the  lumbar  sac. 

bth. — Urine  1.006,  negative. 

9th. — ^4  A.M.,  temp.  101.2°;  resp.  60 ;  pulse  148;  some 
diarrhoea  and  a  few  bronchial  rales  ;  5  P.M.,  101.6°,  then 
normal  to  10  P.M.,  when  it  again  rose  to  102°  for  a  few 
hours.  These  disturbances  were  evidently  due  to  gastro- 
intestinal disorders  which  necessitated  bismuth,  pare- 
goric, bicarbonate  of  sodium,  and  the  peptonizing  of  milk. 

On  the  1 2th  everything  appeared  to  be  more  normal. 
So  it  remained  until  the  i6th.  Then  within  sixteen  hours 
the  temperature  rose  to  106°;  pulse  180;  respiration  70. 
In  my  absence  they  were  persistently  firing  into  it  whiskey 
and  caffein,  in  spite  of  which  the  baby  resisted  until 
the  1 8th,  when  he  gave  up  the  unequal  combat  between 
himself  and  the"  house." 

The  corpse  having  been  removed  from  the  hospital,  it 
took  me  two  days  to  recover  it.  At  that  time  the  circum- 
ference of  the  head  was  45  centim.,  the  longitudinal  dis- 
tance from  nose  to  neck  37,  that  from  ear  to  ear  331.  The 
sutures  were  very  wide,  the  coronal  and  sagittal  at  least 
two  inches,  the  temporal  three-fourths  of  an  inch. 

The  brain  after  having  been  in  alcohol  (it  was  too  soft 
to  be  handled  when  recovered),  and  after  twelve  ounces 
of  liquor  (370  grammes)  had  been  removed,  weighed  429 
grammes.  The  weights  of  the  normal  brains  of  children 
from  two  to  four  months  are  522  according  to  Lorey,  546 
according  to  Bischof  Those  between  four  and  six  months 
571  (Lorey),  or  640  (Bischof).  The  kidneys  were  hyper- 
jemic,  the  two  substances  less  differentiated  than  normal 
(post-mortem).  All  the  other  viscera  appeared  to  be 
sufficiently  healthy. 

The  lumbar  tumor  was  but  the  size  of  a  walnut.  The 
translucent  surface  was  reduced  to  about  one-sixth  of  its 
original  extent.  A  longitudinal  incision  cut  through  a  num- 
ber of  nerve-strings  which  were  attached  to  the  sac,  the 


I02  Jacobi  :  Hydnvhac/iis,   Club-Fect.  etc. 

internal  surface  of  which  was  covered  with  a  fan-like  dis- 
tribution of  strings  originating  from  the  cord  which  ter- 
minated in  the  sac.  This  covered  the  two  lower  lumbar 
vertebra;,  the  spinous  processes  of  which  were  absent. 
The  aperture  was  about  2  \  centimetres  long  by  three-fourths 
of  a  centimetre  wide.  With  some  difficulty  the  central 
canal  was  found,  and  a  thin  probe  was  then  readily 
pushed  through  the  whole  length  of  the — otherwise  nor- 
mal— spinal  cord. 

While  the  muscles  and  other  tissues  of  the  thighs  were 
well  developed,  and  their  size  was  normal,  the  legs  below 
the  knees  were  atrophied  to  a  considerable  extent.  This 
atrophy  was  bilateral  and  uniform,  and  both  feet  were 
clubbed.  It  is  noteworthy  that  the  peripherous  ends  suffered 
to  such  an  extent.  This  is  exactly  as  it  happens  in  very  bad 
cases  of  poliomj'elitis  of  the  normal  infant  or  child.  Still, 
in  most  cases  of  the  latter  the  extensors  are  more  affected 
than  the  flexors,  while  in  our  case  the  muscles  were  all 
atrophied,  both  extensors  and  flexors.  Most  of  the  spinal 
cord  was  wasted  on  the  sac  and  neither  innervated  the 
lower  extremities  nor  got  connected  with  such  nerve 
tissue  as  formed  in  the  extremity.  Thus  neither  the 
motory  nor  trophic  innervation  became  anything  like 
normal.  As  the  specimen  shows  you,  all  the  muscles  of 
the  leg  are  present,  butthey  form  fine  strings,  or  filaments, 
rather  than  muscles. 

In  poliomyelitis  club-foot  is  caused  by  extensor  par- 
alysis. As  in  this  specimen  all  the  antagonists  are  affected, 
being  equally  paralytic,  equally  atrophic,  no  predomi- 
nance of  muscles  can  be  accused  here.  I  have  to  emphasize 
this  point  because  club-foot  is  a  frequent  occurrence  in  all 
those  forms  of  "spina  bifida"  which  are  genuine  hydro- 
rhachis,  originating  in  the  central  canal  of  the  cord. 

In  our  specimen  you  will  notice  that  but  little  force  is 
required  now  that  the  integuments  are  removed  and  the 
filamentous  muscle-strings  are  isolated  to  overcome  the 
club-foot  position.  The  bones  of  the  tarsus  have  not 
suffered.  They  are  small,  not  quite  like  the  muscles,  still 
they  are  small.     But  they  are  proportionate  in  their  rela- 
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tion  to  each  other,  and  the  little  foot  flattens  down  on  the 
table  with  great  ease.  Not  even  the  collum  tali  is  changed. 
I  am  therefore  inclined  to  look  for  the  cause  of  the  bilateral 
club-foot,  perhaps  also  partly  of  the  congenital  luxation 
of  the  femora,  in  the  influence  of  external  pressure.  The 
mother  who  had  several  children  before,  noticed  the  dif- 
ference between  the  size  of  her  abdomen  during  her  preg- 
nancies. She  was  ver}'  small  the  last  time.  When  she 
brought  the  child,  there  was  but  little  liquor  amnii.  From 
the  very  first,  the  foetal  extremities  had  no  space  to  swim 
in,  and  were  pressed  in  one  direction.  That  one  direc- 
tion was  but  the  exaggeration  of  the  normal  position  of 
the  fcetus  in  utero.  Some  twenty-five  years  ago  I  knew 
a  specimen  of  the  kind,  in  which  both  malleolar  regions, 
in  a  case  of  bilateral  congenital  club-foot,  exhibited  an 
atrophic  skin,  the  atrophy  being  due  to  pressure.  I 
attended  the  case  myself  ;  there  was  so  little  liquor  amnii 
that  I  hardly  noticed  its  escape,  and  the  condition  of  the 
feet  and  the  integuments  were  observed  instantly.  This 
causation  of  club-foot  was  as  far  as  I  knew  not  recognized 
at  that  time  either  by  obstetricians  or  surgeons.  It  has 
since  been  introduced  into  the  aetiological  literature  by 
Volkmann,  and  when  I  proposed  it  years  ago,  in  connec- 
tion with  many  forms  of  club-foot,  before  a  society  of  New 
York  surgeons,  it  met  with  approval. 

If  the  theory  be  acceptable  in  this  case  our  bilateral 
club-foot  here,  is  rather  a  complication  of  the  hydrorha- 
chis,  than  its  result. 

The  same  may  be  said  of  our  bilateral  luxation  of  the 
heads  of  the  femora.  It  appears  to  me  that  in  this  case 
the  congenital  luxation  is  due  to  two  causes,  that  is 
to  an  arrest  of  actual  formation,  and  to  an  arrest  of  func- 
tional evolution.  What  I  mean  to  say  is  this,  undoubtedly 
the  aperture  in  the  spinal  canal  is  the  result  of  aplasia  ; 
there  was  too  little  formative  power,  too  little  bone 
material.  It  is  true  that  a  large  hernia,  or  meningocele 
would  suffice  to  prevent  the  closure  of  the  osseous  spinal 
canal,  but  there  was  no  large  tumor  at  any  time,  on  the 
contrary,  we  are  tdld  that  it  hardly  rose  above  the  surface 
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at  1:)irtli.  Thus  it  appears  that  there  was  rather  ait 
original  absence  of  formative  material  which  permitted  the 
patency,  than  pressure  from  inside  which  forced  the 
aperture. 

Aplasia,  the  insufficiency  of  building  material,  is  by  no 
means  a  local  process,  unless  in  exceptional  cases.  When 
it  is  local  it  is  so  from  local  causes,  for  instance,  throm- 
bosis, or  constriction,  or  semi-amputation.  In  very  many 
cases  of  insufficient  development  of  the  vertebral  column 
a  similar  deficiency  takes  place  in  the  cranium.  So  it  is 
in  our  case,  the  cranial  bones  are  thin  and  small  compared 
with  the  size  of  the  head  and  the  sutural  substances.  In 
such  cases  the  dura  mater  also  has  been  found  defective 
by  Recklinghausen  ;  the  muscles  in  the  neighborhood  of 
a  hydrorhachis  are  often  defective  or  absent,  and  thereby 
a  lordosis  is  formed.  In  our  specimen  the  acetabulum  on 
both  sides  is  small,  narrow,  its  cavity  not  formed,  rather 
flat,  not  sufficiently  developed  to  hold  the  head  of  the 
bone.  The  head  itself  is  small,  and  not  well  formed,  its 
cartilaginous  layer  is  but  scanty.  Thus  the  insufficient 
development  of  both  the  socket  and  of  the  bone  cooperated 
in  preventing  the  normal  mutual  adaptation  of  the  two.  In 
most  cases  of  this  kind,  the  acetabulum  being  in  its  right 
place,  the  head  of  the  femur  is  found  posteriorly  to  it,  in 
iliac  luxation. 

In  this  case  of  ours,  however,  the  foetal  luxation  is  for- 
wards and  upwards.     Why  should  that  be  so  } 

In  the  early  embryonic  period  while  the  lower  extremi- 
ties are  being  formed  and  extended,  their  posterior  aspects 
are  turned  toward  the  abdomen.  This — originally — normal 
position  is  afterwards  changed  by  axial  torsion,  or  turn- 
ing, into  the  normal  position  of  infancy,  childhood  and 
advanced  life.  Even  normally,  the  foot  of  the  newly 
born,  of  the  infant,  and  of  those  who  never  evolve  from 
that  stage,  is  turned  in.  This  position  requires  will  and 
intelligent  practice  to  be  overcome.  In  bad  cases  it  is  not 
overcome  by  either,  that  means  it  is  bad  enough  to  be 
club-foot.  In  very  bad  cases  not  even  the  thigh  assumes 
the  normal  position  of  normal   development.     Then  the 
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head  of  ftmur  may  never  reach  fully  the  deepest  dis- 
tance of  its  socket,  or  it  may  remain  outside  altogether, 
or  be  pushed  out  by  some  unfortunate  circumstance. 
That  unfortunate  factor  in  our  case  was  the  constant 
pressure  of  the  uterus,  which  was  not  filled  with  liquor 
amnii,  and  thus  hampered  the  normal  development  and 
functional  evolution. 

Conclusions. — The  puncture  of  spinal  or  cerebral  chronic 
effusions  gives  rise  to  no  pain,  no  elevation  of  temper- 
ature, no  vomiting. 

The  puncture  of  a  hydrocephalic  effusion,  though  com- 
pression of  the  cranium  be  resorted  to,  appears  to  rather 
accelerate  a  new  accumulation. 

The  puncture  or  rather  the  removal  of  the  locked  up 
fluid  appears  to  change  the  character  of  the  serum  from 
a  transudation  to  an  exudation.  For  in  the  intra-cranial 
fluid  which  was  not  interfered  withby  any  iodineinjection, 
the  albumen  increased  from  one-tenth  to  eight-tenths 
of  a  per  mille,  within  a  week.  Hoppe-Seyler  found  corre- 
sponding changes  after  repeated  punctures  of  spina  bifida. 

The  injection  of  Morton's  iodine  mixture  into  the 
hydrorhacis  was  painful  only  while  being  made.  The 
child  was  quiet  and  placid  immediately  afterwards,  except 
once.  There  was  no  rise  of  temperature,  but  a  gradual 
diminution  and  hardening  of  the  tumor. 

Iodine  was  not  found  in  the  urine,  though  the  latter  was 
tested  for  it  during  twenty-four  hours  after  each  injection. 

It  is  noteworthy  that  neither  puncture  nor  injection 
affected  the  patient,  though  there  was  a  complicating 
illness. 

Though  there  be  no  apparent  communication  at  first 
between  the  lumbar  sac  and  the  brain  which  would  point 
to  a  morbid  tendency  or  affection  of  the  latter,  this  is  apt 
to  make  its  appearance  within  a  short  time.  That  seems 
to  prove  that  both  nerve  centres  participate  in  the  morbid 
process  at  an  early  period.  The  aplasia  underlying  the 
defective  formation  of  the  bone  and  dura  mater  (and 
muscle)  at  the  lower  end  would  perhaps  correspond  at 
the  upper,  with  insufficient  development  of  the  epithelium 
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of  the  epend}'ma  and  the  structure  of  the  blood  and  lymph 
vessels,  also  of  the  bone. 

Though  most  cases  of  club-feet  appearing  with  spina 
bifida  are  dependent  upon  the  latter,  there  are  those 
which  are  not,  and  require  a  different  explanation.  At  all 
events  this  was  so  in  our  case.  The  occurrence  of  the 
bilateral  luxation  of  the  femur  was,  though  originally  de- 
pending on  general  aplasia,  finally  brought  about  by  a 
complication  of  circumstances  (the  scantiness  of  liquor 
amnii  and  thereby  the  retention  of  the  thighs  in  their 
early  foetal  position). 

DISCUSSION. 

Dr.  Holt. — The  enormous  size  which  these  hydro- 
cephalic cases  reach  at  times  is  very  surprising.  I  made 
an  autopsy  on  an  infant,  aged  five  months,  last  summer 
and  removed  five-and-one -half  pints  of  fluid.  It  seems  to 
me  there  is  very  little  encouragement  for  us  to  operate  in 
such  cases.  In  looking  over  the  literature  of  the  subject 
I  have  been  unable  to  find  any  cases  of  permanent  benefit. 
It  is  a  question  what  we  should  do  in  these  cases.  I 
would  like  to  ask  Dr.  Jacobi  if  he  knows  of  any  case  of 
operation  where  the  result  was  permanently  beneficial. 

Dr.  Jacobi. — I  never  had  such  a  case,  and  do  not  know 
that  I  ever  shall  have  one.  In  most  of  the  cases  the  curd 
has  been  reported  too  early;  they  have  been  reportee 
within  a  few  months  after  the  last  puncture  had  been  made, 
and,  therefore,  they  are  not  reliable.  Still,  there  are  a  few 
cases  that  appear  to  have  got  well.  A  year  or  so  ago  I 
looked  over  the  literature  of  the  subject  myself,  and  I  can- 
not remember  the  number  just  now,  but  I  know  that  some 
of  these  cases  appear  to  have  recovered.  Again,  there  are 
a  few  cases  on  record  where  accidents  have  resulted  in 
cure.  There  are  a  few  cases  in  the  older  and  more 
modern  literature  in  which  the  child  sustained  a  fall,  the 
blow  opened  the  part,  and  the  fluid  oozed  and  continued 
to  ooze  and  the  case  got  well.  So  it  seems  to  me  what 
has  come  about  by  an  accident  might  be  brought  about 
by  the  use  of  aseptic  instruments.  .So  we  must  recognize 
that  some  of  these  cases  may  be  cured.  A  case  of  con- 
genital hydrocephalus,  however,  does  not  mean  simply 
the  presence  of  water.  It  means  an  internal  surface  which 
is  continually  secreting;  and  it  means  at  the  same  time  a 
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cerebrum  Avhich  has  been  interfered  with,  whose  walls 
have  been  flattened  down  by  pressure,  and  the  like,  and 
it  is  a  question  whether  we  could  save  such  a  case,  with 
the  result  of  obtaining  a  really  sound  and  competent 
individual. 

Dr.  OSLER. — I  would  like  to  call  the  attention  of  the 
members  to  the  procedure  recently  advised  by  Czerny, 
of  puncturing  between  the  second  and  third  vertebra. 
He  claims  to  have  effected  cure  by  this  means. 

Dr.  KOPLIK. — I  have  had  two  cases  of  hydrocephalus. 
The  first  case  was  primary,  and  the  amount  of  fluid  present 
was  very  large.  The  other  case  I  think  was  secondary 
due  to  inflammation  of  the  ependyma.  Both  of  the  chil- 
dren were  punctured  by  a  surgeon  well  known  in  New 
York.  When  the  fluid  was  drawn  off  it  just  enough  was 
taken  away  to  reduce  the  size  of  the  head  to  what  ap- 
peared about  the  normal.  No  more  fluid  was  taken  off. 
Compression  was  put  on  the  head.  In  both  cases  the  fluid 
subsequently  accumulated.  In  the  second  case,  where  I 
said  I  thought  the  trouble  was  secondary,  we  punctured 
again.  Yet  the  head  again  increased  in  size,  and  both 
children  died.  There  is  one  point  in  the  second  case 
which  I  wish  to  refer  to.  We  punctured  very  early.  The 
child  had  convulsions  for  six  weeks.  After  the  convul- 
sions had  lasted  a  week  the  child  went  into  a  condition 
of  opisthotonos,  and  was  brought  to  me  in  that  condi- 
tion, without  any  temperature.  I  examined  the  child 
every  day  for  one  week  and  I  noticed  the  fontanelles  and 
sutures  increase  in  size.  We  punctured  very  early 
in  this  case.  The  ages  of  the  children  were  respectively 
seven  months  and  twenty-three  months. 

Dr.  Caille. — I  look  upon  operative  interference  in 
cases  with  large  spinal  aperture  as  of  no  avail.  In  cases 
of  spina  bifida  in  which  the  vertebral  defect  is  very  small 
and  soon  closes  we  have  to  deal  with  a  simple  cyst  and  it 
is  a  very  simple  matter  to  get  rid  of  its  contents.  Puncture 
or  elastic  pressure  will  remove  the  fluid.  Or  the  injection 
of  some  mild  irritant  will  do  it.  These  are  the  cases  which 
get  well,  and  we  do  sometimes  see  fair  results.  I  have 
reported  two  cases  in  which  the  cyst  was  really  made 
smaller,  and  entirely  closed,  but  they  were  of  this  simple 
kind. 

Dr.  NORTHRUP. — It  seems  to  me  that  in  case  of  success- 
ful operative  procedure  in  these  cases,  that  the  prognosis 
must  be  very  unfavorable  even  if  we  do  not  kill  the  child. 
In  all  these  cases  which  I  have  seen  at  autopsy  there  has 
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been  such  an  advanced  dilatation  of  the  ventricles  of  the 
brain  that  it  is  hardl)'  worth  imperiling  the  life  of  the 
child  to  save  it.  It  is  an  operation  which  promises  very 
little  as  far  as  the  child's  welfare  is  concerned. 

Dr.  Jacobi. — The  question  of  the  advisability  of  opera- 
ting has  been  put,  and  whether  we  can  expect  a  complete 
closure.  There  is  a  number  of  good  observations  where 
it  has  been  obtained  in  worse  cases  than  those  reported 
here.  Again,  gentlemen,  when  you  have  to  do  with  a  case 
of  paraplegia  in  an  adult,  where  the  patient  is  helpless,  it 
would  never  enter  your  minds  that  it  was  your  right  to 
withdraw  your  aid,  but  you  would  make  him  comfortable 
and  do  your  best  to  help  him,  miserable  as  that  life  may 
be.  Here  is  an  individual  that  has  just  begun  to  live, 
whose  rights  are  recognized  even  by  law,  and  the  question 
is  not  whether  we  can  restore  that  child  to  the  full  use  of 
his  limbs,  but  whether  we  can  keep  the  child  alive  at  all. 
If  the  question  can  be  answered  in  the  affirmative  it  is 
none  of  our  businessto  ask  whether  that  child  ought  to  live 
or  not.  His  parents  and  society  are  of  the  opinion  that 
every  life  ought  to  be  saved.  It  is  not  a  question  whether 
the  child  can  have  useful  limbs,  but  whether  the  child  can 
live  and  it  is  from  the  latter  point  of  view  that  we  should 
look  at  it. 


TYPHOID  FEVER  IN  CHILDREN— CONCERN- 
ING ITS  OCCURRENCE  UNDER  TWO  YEARS 
OF  AGE. 

BY   WILLIAM   P.  NORTHRUP,  M.D., 

New  York. 

So  many  indefinite  fevers,  in  infant  life,  drag  along 
variously  diagnosticated  ;  so  many  indefinite  cases  come 
to  autopsy  revealing  swollen  Peyer's  patches,  swollen 
mesenteric  lymph-nodes,  enlarged  spleen — what  shall  we 
say  of  them  ?  The  symptoms  of  typhoid  and  no  autopsy  ; 
the  autopsy  of  typhoid  and  no  symptoms ;  bacterially  on 
typhoid  bacilli. 

Enlarged  Peyers  and  mesenteries  are  a  frequent  sight 
in  institution-reared  children,  where  most  of  the  deaths 
occur  in  yearlings  and  where,  for  reasons,  typhoid  may  be 
omitted  from  consideration.  I  may  say  that  in  the  New 
York  Foundling  Asylum  there  has  not  been  a  case  of 
typhoid  in  my  own  experience  of  ten  years  nor  in  the 
experience  of  Dr.  O'Dwyer  of  about  twenty  years.  There 
are  about  i,8oo  children  under  the  care  of  the  house  con- 
tinually. 

Imagine  my  surprise  at  being  told  on  the  street  one 
day:    "They  have  a  case  of  typhoid  in  a  two-year-old  in 

Hospital."     The  more  I  reflected  on  the  matter  the 

more  my  steps  insisted  on  pointing  to  the  above-men- 
tioned institution.  As  bad  luck  would  have  it,  I  met  the 
entire  staff  and  visiting — save  the  pathologist — in  the 
operating-room.  "Autopsy  diagnosis,"  they  said.  Well, 
to  illustrate  my  position  and  convictions  in  this  matter,  I 
foolishly  challenged  the  diagnosis,  flatly  declined  to 
accept  it  and  declared  that  the  position  would  be  aban- 
doned only  when  typhoid  bacilli  were  demonstrated. 
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These  personalities,  it  is  hoped,  may  be  excused  if  they 
sufficientl}'  strengthen  the  illustration. 

The  pathologist  was  able,  well-informed  and  vastly 
experienced  in  adult  autopsies,  but  disclaimed  any  special 
experience  with  children.  The  whole  attending  staff 
simply  accepted  the  diagnosis:  "Swollen  and  ulcerated 
Peyer's  patches,"  "Typhoid  Fever." 

Here  is  the  hospital  case  recorded  backwards  : 

(i)  After  most  thorough  and  careful  bacteriological 
investigation,  no  micro-organisms  could  be  demonstrated 
fulfilling  the  special  requirements  of  typhoid  bacilli. 

(2)  Autopsy. — Petechial  eruptions  over  trunk,  legs  and 
arms.  Petechise  on  pericardium  and  left  ventricle.  Heart 
muscle  pale. 

Spleen. — Malpighian  bodies  prominent,  haemorrhages 
under  capsules. 

Intestines. — Solitary  follicles  in  large  and  small  much 
enlarged ;  many  show  central  hole.  Peyer's  patches 
much  enlarged  and  congested,  some  a  little  ulcerated. 

I  would  ask,  is  this  not  a  fair  autopsy  record  for  typhoid 
fever.''     Answer — for  adults,  yes;  for  children,  no. 
Third  step. — Let  us  now  go  back  to  the  history  : 

A  two-year-old  girl  had  not  been  feeling  very  well, 
"twitched  a  little," her  mother  said  ;  for  these  reasons  was 
taken  out  for  the  air  into  one  of  the  breathing-places  of 
New  York.  While  seated  upon  a  bench  she  was  seized 
with  a  prolonged,  severe  convulsion.  The  policeman 
summoned  an  ambulance,  and  after  forty  minutes  sojourn 
in  the  hospital  ward  the  little  patient  died,  with  a  tem- 
perature of  1 10°  F. 

This  case  stands  recorded  in  the  hospital  books  under 
heading  "Peracute  Enteritis."  Just  beneath  it  crossed 
out  with  blue  pencil  is  "Typhoid  Fever"  with  an  interro- 
gation mark. 

A  second  case  read  backwards : 

Autopsy. — Spleen  slightly  enlarged,  frangible. 
Small  intestines. — Peyer's  placques  enormously  swollen 
throughout ;  mesenteric  lymph-nodes  universally  swollen. 
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Notice  these  leading  lesions  in  relation  to  adult  typhoid. 
The  large  intestines  were  normal.  In  the  small  the  Peyers 
were  so  abruptly  elevated  that  they  looked  like  pieces  of 
chamois  skin  pasted  upon  the  mucous  membrane  ;  contents 
of  bowel  fluid  and  greenish.  The  other  organs  were 
normal. 

This  case  represented  such  a  large  class  and  was  so 
marked  in  its  essential  features  that  it  seemed  worthwhile 
to  examine  it  bacteriologically.  Dr.  Prudden  kindly  con- 
sented to  do  so.  The  typhoid  bacillus  was  not  found. 
Morphological  examination  showed  swollen  follicles  in 
the  agminate  glands,  without  rupture,  without  ulceration. 

When  we  come  to  the  history,  the  symptoms  of  typhoid 
are  not  present. 

Patient  was  five  months  old.  Under  observation  six 
days.  The  day  before  death  it  vomited  twice  ;  99^"^  F. 
rectum.  Otherwise  continued  well.  On  the  last  day  of 
life  its  bowels  moved  two  or  three  times  after  castor-oil, 
when  child  went  into  collapse  and  died ;  no  convulsions. 

Summary. — Our  contribution  is  that  typhoid  fever  in 
children  under  two  years  has  never  been  observed  in  the 
New  York  Foundling  Asylum  so  far  as  ascertained. 

2d.  That  swollen  Peyer's  and  mesenteric  glands,  and 
spleen  in  children,  cannot  safely  be  interpreted  like  simi- 
lar lesions  in  adults. 


TYPHOID  FEVER  IN  INFANCY  AND  CHILD- 
HOOD. 

BY   CHAS.    WARRINGTON   EARLE,  M.D., 

Chicago. 

Typhoid  fever  has  justly  been  considered  an  infrequent 
disease  among  children.  Indeed,  prior  to  1840  the  opinion 
quite  universally  prevailed,  that  infancy  and  childhood 
enjoyed  an  immunity  from  it.  I  say  justly,  for  it  is  com- 
paratively rare,  particularly  in  children  under  two  years 
of  age,  although  testimony  is  accumulating  and  cases  are 
being  recorded  which  make  it  certain  that  young  infants 
may  become  victims  to  this  disease. 

According  to  Vogel,  epidemics  of  typhoid  fever  affect- 
ing principally  children,  have  taken  place.  This  occurs 
when  a  large  number  of  families  are  procuring  their  milk 
from  one  dairy,  the  milkman's  family  being  sick  with 
typhoid  fever.  There  is  indeed  no  reason  why  children 
should  not  have  typhoid  fever,  when  the  source  of  infec- 
tion may  be  not  only  in  the  milk  and  water  which  they 
drink  but  in  the  atmosphere  which  they  breathe  ;  certainly 
they  are  exposed  to  the  infection  as  well  as  adults. 

Children  are  affected  with  typhoid  more  frequently 
after  the  fifth  year,  although,  as  I  shall  demonstrate,  there 
are  quite  a  number  of  cases  on  record  under  two  years  of 
age. 

Typhoid  Fever  in  hifants. — A  case  is  recorded  in  Keat- 
ing's  Cyclopaedia,  of  a  child  six  months  old,  in  whom  the 
diagnosis  was  unmistakable.  The  intestines  were  exhib- 
ited by  Murchison  at  the  London  Path.  Society.     In  the 
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same  work  is  an  unpublished  case  of  mine  in  which  the 
child,  twenty-four  months  old,  had  intestinal  haemorrhage 
and  all  the  classical  symptoms  of  typhoid  present,  and 
finally  died.  The  autopsy  revealed  the  usual  pathologi- 
cal findings. 

Vogel  in  1,017  cases  records  seven  under  one  year,  and 
in  one  case  the  disease  took  place  three  weeks  after  the 
child's  birth,  the  mother  having  typhoid.  Montmollin 
had  fifteen  under  two  years  of  age  out  of  295  cases.  In 
280  cases  reported  by  Henoch,  eight  were  under  two  years 
of  age. 

In  the  Lancet  of  January  2,  1892,  Dr.  Ogel  records  a 
case  of  enteric  fever  in  a  child  four  months  and  fourteen 
days  old,  who  died  in  St.  Bartholomew's  Hospital.  The 
post-mortem  revealed  swollen  and  ragged  Peyer's  patches. 
He  also  says  that  Murchison  makes  mention  of  three 
cases  in  younger  infants,  namely  eight  days  old,  fifteen 
days  old,  and  in  a  foetus  of  seven  months. 

I  shall  report  a  case  of  an  infant  five  months  and  three 
days  old,  at  whose  autopsy  we  found  all  the  evidences 
usually  present  after  enteric  fever.  So  we  are  certainly 
discovering  that  typhoid  fever  is  not  so  infrequent  in  in- 
fants as  we  had  been  led  to  suppose. 

Typhoid  Fever  in  Children. — The  proportion  of  chil- 
dren affected  with  typhoid  fever  over  five  years  of  age,  is 
about  as  follows  :  In  280  cases  observed  by  Henoch,  154 
were  between  five  and  ten  years  and  sixty-two  between 
eleven  and  fourteen  years  of  age.  In  1,070  cases  observed 
by  Vogel,  412  were  between  five  and  ten  years  and  393 
between  the  ages  of  eleven  and  fifteen.  My  deductions 
in  typhoid  in  children  are  based  upon  twenty-one  cases 
whose  histories  are  very  complete,  and  a  general  idea 
which  I  have  obtained  from  fifteen  or  twenty  other  cases 
whose  record  we  are  not  able  to  obtain  with  sufficient 
completeness  and  accuracy  to  make  them  of  scientific 
value.  These  cases  have  all  occurred  in  the  city  of 
Chicago  during  the  last  year  and  a  half.  My  practice  ex- 
tends over  a  period  of  twenty-two  years,  and  the  epidemic 
of  typhoid  fever  upon  which  this  paper  is  based  has  given 
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me  a  larger  experience  in  this  disease  among  children  in 
that  time  than  I  have  had  in  the  twenty-one  preceding 
years  of  m)-  practice. 

The  youngest  of  my  cases  was  five  months  and  four 
days.  Seven  occurred  before  the  fifth  year;  nine  between 
the  fifth  and  tenth;  and  five  between  the  tenth  and 
fifteenth.  Of  these  twenty-one  cases,  one  was  lost.  A 
full  history  with  the  result  of  the  autopsy  will  be  found  in 
another  part  of  this  article. 

I  have  then  two  objects  in  presenting  this  paper.  First, 
to  place  on  record  a  comparatively  large  number  of  cases 
of  typhoid  fever  in  children  in  private  practice;  and 
secondly,  to  discuss  very  briefly  the  cause  of  this  disease 
as  it  has  occurred  with  us  during  the  time  mentioned. 
There  must  at  this  day  be  some  tangible  cause  for  typhoid 
fever.  The  time  has  passed  when  it  is  sufficient  to  state 
that  typhoid  fever  comes  from  decomposing  logs,  or  from 
an  odor  from  the  sewer  or  from  tainted  food.  There  is  a 
specific  recognized  bacillus  which  is  found  in  every  lesion 
of  typhoid  fever.  I  cannot  at  this  time  enter  into  a  discus- 
sion in  regard  to  this,  nor  can  I  review  the  recent  studies 
of  those  who  seem  to  have  demonstrated  these  facts.  The 
demonstration  of  typhoid  bacilli  in  milk  and  drinking 
water  and  in  other  sources  of  infection  is  one  of  the 
triumphs  of  the  science  of  bacteriology.  I  shall  confess 
that  I  believe  that  our  drinking  water  contains  the  infec- 
tion which  has  caused  this  epidemic,  and  no  amount  of 
pride  which  I  may  have  in  my  own  city,  will  cause  me  to 
deny  the  origin  of  this  disease  as  it  is  now  occurring.  I 
shall  however  take  occasion  to  criticise  some  of  the  state- 
ments which  have  been  made  by  those  unfriendly  to  us. 
An  article  in  the  British  Journal  has  appeared  and  some 
of  our  eastern  periodicals  have  taken  the  trouble  to  repro- 
duce it,  either  because  they  are  fully  in  sympathy  with 
the  views  therein  contained,  or  because  they  are  grossly 
ignorant  of  our  surroundings  and  particularly  the  water 
supply.  I  refer  at  this  moment  to  an  article  in  the  Medi- 
cal Recordo^  New  York  entitled  "  A  Warning  to  Chicago.' ' 
A  most  glaring  error  is  made  and  one  which  is  apparent 
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to  any  one  who  will  take  the  trouble  to  inform  himself, 
when  it  is  stated  that  the  water  supply  of  our  city  is  at 
present  derived  from  the  river.  There  never  was  a  more 
unjust  or  untruthful  statement,  for  as  a  matter  of  fact  not  a 
drop  of  the  drinking  water  for  the  inhabitants  of  our  city 
comes  from  the  river.  Now  what  is  the  source  of  our 
water  supply }  What  are  some  of  its  defects  and  what 
are  we  doing  to  remedy  these  defects  .'' 

I  desire  at  this  time  to  give  some  general  statements  in 
regard  to  the  source  of  our  present  water  supply,  the  im- 
mense improvements  now  nearing  completion  to  increase 
and  better  it,  and  to  point  out  some  of  the  defects  in  our 
sewerage  system  and  how  this  is  to  be  improved  and  per- 
fected. 

Our  city  extends  along  Lake  Michigan  from  Hyde  Park 
to  Lake  View,  a  distance  of  probably  twenty  miles.  The 
main  part  of  the  city  extends  towards  the  west  from  two 
to  ten  miles.  There  is  a  distinct  water  supply  to  the 
southern  part  of  the  city,  which  I  will  designate  the  Hyde 
Park  supply;  a  distinct  water  supply  to  the  northern  part, 
which  I  will  designate  the  Lake  View  supply;  and  the 
supply  to  the  main  city. 

The  water  to  the  city  proper  comes  from  a  tunnel  which 
extends  into  the  lake  two  miles,  Hyde  Park  from  a  tunnel 
which  extends  into  the  lake  one  mile,  and  Lake  View 
from  a  tunnel  2,000  feet  from  the  land. 

The  water  from  the  lake  during  the  greater  part  of  the 
time  is  simply  beautiful.  It  is  clear,  cool  and  absolutely 
uncontaminated.  It  compares  very  favorably  with  the 
water  which  many  of  us  have  seen  in  Vienna.  Occasion- 
ally it  is  slightly  impregnated  with  organic  matter.  No 
one  with  any  regard  for  the  truth  can  say  otherwise. 

We  have  nearly  900  miles  of  sewers  ;  the  one  from  the 
north  to  the  south  extending  probably  a  distance  of  four- 
teen miles,  and  the  one  taking  the  sewage  from  the  west 
commencing  about  seven  miles  from  the  lake. 

There  is  no  disputing  the  fact  that  the  sewage  of  prob- 
ably 300,000  people  of  our  city  empties  into  Lake  Michi- 
gan ;  the  rest  of  it   in   the   main,  is    conducted    into   the 
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river  and  goes  away  from  the  city,  except  at  certain  times 
in  the  year  when  the  current  of  the  river  is  turned  into  the 
lake,  and  at  this  time  there  is  water  pollution.  Now  this 
is  all  wrong,  it  is  unscientific,  it  is  criminal  to  the  poor 
who  cannot  be  to  the  expense  of  buying  pure  water. 

We  are  just  as  well  aware  of  it  as  those  who  criticise  us 
and  yet  the  growth  of  the  city  has  been  so  phenomenal 
that  it  has  been  with  difficulty  that  suitable  provisions 
could  be  made  for  the  disposal  of  our  sewage. 

Now  what  is  being  done  to  obviate  these  defects }  We 
are  working  in  two  directions  :  ist.  to  obtain  a  water 
supply  at  greater  distance  from  the  lake  shore,  and 
secondly,  to  conduct  all  our  sewage,  down  the  river  so  as 
to  remove  the  last  chance  of  the  pollution  of  our  drinking 
water.  By  next  October  our  new  eight  foot  tunnel  will 
be  in  operation  which  will  take  water  four  miles  into  the 
lake  at  which  point  no  contamination  at  present  and  for 
several  years  can  take  place.  The  one  mile  tunnel  at 
Hyde  Park  will  be  extended  one  mile  further  and  will  be 
completed  during  the  summer.  The  tunnel  at  Lake  View 
(2,000  feet  from  the  shore)  will  be  extended  two  miles, 
and  in  July  of  this  year  water  will  be  taken  from  a  point 
6,500  feet  from  shore,  and  the  two  mile  source  of  supply 
will  be  completed  in  one  year.  It  will  be  observed  then 
that  we  have  in  process  of  construction  undertakings  and 
improvements  which  within  a  year  will  give  us  the  best 
and  purest  water  that  can  be  obtained  in  any  large  city. 
This  will  be  true  with  our  present  sewerage  system,  and 
when  the  drainage  canal  is  completed  we  shall  be  safe 
with  a  population  of  three  or  four  millions. 

Clinical  History. — The  typhoid  fever  which  we  have 
observed  during  the  last  two  or  three  years  in  children 
conforms  very  fairly  to  the  disease  as  we  have  noticed 
it  during  the  same  time  in  adults.  This  is  contrary  to 
the  previous  experience  and  observations  of  some  of  our 
best  observers,  particularly  Wilson. 

The  clinical  history  differs  according  to  Unger  in  the 
greatest  degree  in  young  children,  although  in  my  cases 
it  was  not  markedly  different  from  that  found  in  adults. 
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The  symptoms  referable  to  the  prodromic  period  were 
almost  always  absent  in  very  young  children,  although 
pain  in  the  head  was  usually  complained  of  by  our  older 
patients  particularly  at  the  beginning  of  the  disease.  The 
parents  had  usually  noticed  that  the  child  was  uneasy 
nights,  rolling  and  tossing  about,  and  in  some  instances 
that  fever  was  present  several  days  before  they  consulted 
the  physician.  There  was  sometimes  a  want  of  appetite 
and  some  diarrhoea,  but  in  the  majority  of  cases  the 
symptoms  which  caused  them  to  consult  me,  were  either 
a  fever  more  particularly  at  night,  or  slight  diarrhoea,  or  a 
feeling  of  weariness,  with  sometimes  symptoms  of  indiges- 
tion, and,  in  a  few  instances  nose-bleed. 

The  irritation  of  the  gastro-intestinal  canal  in  typhoid 
fever  seems  less  than  it  was  a  few  years  ago.  That  a 
change  has  been  wrought  is  certain.  Whether  this  is 
through  treatment  or  from  the  rest  in  bed  which  we 
make  absolute  in  the  treatment  of  this  disease,  or  because 
we  feed  more  and  medicate  less  I  am  unable  to  say;  but 
that  the  clinical  history  of  typhoid  fever  in  this  one  re- 
spect at  least,  has  changed  during  the  last  quarter  of  a 
century,  there  is  in  my  mind  no  doubt. 

Sex. — In  my  cases  ten  were  male  and  eleven  female. 
In  Vogel's  1,017  cases,  870  were  boys. 

Duration. — In  our  present  epidemic  the  duration  of  the 
disease  in  children  was  from  seventeen  to  forty-five  days, 
with  an  average  of  twenty-six  days. 

Appearance  of  the  tongne. — This  does  not  have  the 
characteristic  redness  which  we  formerly  noticed  in  adults. 
In  the  majority  of  cases  it  is  only  slightly  coated  while  in 
others  there  is  a  very  heavy  coat,  with  edges  slightly  red. 
I  do  not  now  remember  of  seeing  any  cases  of  that  red, 
hard,  glistening  beefsteak  tongue  that  the  older  authori- 
ties refer  to.  Dr.  Christopher  of  this  city  believes  the 
conditions  of  the  tongue  quite  diagnostic  of  typhoid  in 
children.  He  describes  the  coating  as  thick  and  heavy 
over  the  major  part,  but  leaving  the  tip  and  margins  free, 
and  slightly  red.  Sometimes  he  finds  a  V  shaped  reddish 
appearance  in  the  center  of  this  organ. 
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l^onilting. — Vomiting  was  present  in  eijjht  cases;  slight 
in  six  and  severe  in  two.  In  Henoch's  cases,  there  were 
forty-two  cases  of  vomiting,  and  Vogel  remarks  that  this 
symptom  takes  place  with  greater  frequency  than  in 
adults. 

Condition  of  tJie  Bowels. — As  a  rule  in  this  epidemic  we 
have  had  about  as  many  cases  of  constipation  as  diarrhoea. 
In  the  Cook  County  Hospital  of  this  city,  where  record  is 
kept,  this  states  about  the  percentage  which  takes  place 
in  a  large  number  of  cases.  Of  the  twenty-one  cases  of 
children  which  I  record,  constipation  was  present  in  three, 
slight  diarrhoea  in  eleven,  severe  diarrhoea  in  eight.  In 
Henoch's  cases,  twenty-three  were  constipated,  and  in 
two  hundred  and  twenty-four  recorded  cases,  diarrhoea 
was  present  in  one  hundred  and  seventy-five. 

Rose  spots  were  found  in  all  the  cases  except  one,  which 
was  seen  late,  and  in  three  which  either  were  not  exam- 
ined for  them  or  no  record  was  made  of  their  appearance. 
Henoch  says  that  rose  spots  were  absent  in  fifteen  cases, 
but  were  usually  found  in  other  cases. 

Tympany. — Henoch  speaks  of  tympany  as  being  rare. 
This  was  not  true  with  us,  as  a  majority  of  cases  showed 
more  or  less  tympany.  In  two  it  was  very  marked;  in 
one  case  (Cheever)  a  very  extreme  tympany  developed 
on  the  tenth  day,  and  with  marked  nervous  symptoms, 
and  she  was  from  the  first  to  the  last  one  of  the  sickest 
patients  in  the  list.  In  a  second  case  (Smith)  extreme 
tympany  developed  during  convalescence.  There  was  here 
great  constipation.  Both  symptoms  were  relieved  by  free 
bowel  movements. 

Hceniorrhage  of  the  Bozuels. — In  my  unpublished  case  in 
Keating's  Cyclopaedia,  it  was  present,  while  in  our  recent 
epidemic  none  took  place.  Henoch  noticed  it  nine  times. 
Vogel  says  intestinal  perforations  are  rare. 

Epistaxis. — Was  severe  in  two  cases,  slight  in  several. 
Vogel  says  that  nose-bleed  in  typhoid  in  children  is  rare. 

Temperature. — The  temperature  ranged  from  103°  to 
105  1-2°,  the  last  being  the  highest  that  was  noticed. 
Henoch  states  that   the  temperature  is  usually  from   one- 
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half  to  one  degree  higher  in  the  evening.  My  cases  in- 
dicate a  somewhat  greater  difference.  In  a  recent  case, 
the  history  of  which  is  not  included  in  the  twenty-one 
cases,  the  temperature  reached  105.6°  for  three  days. 
This  child  made  a  good  recovery. 

Pidse. — In  my  cases  it  ranged  from  90  to  180  and 
usually  its  rapidity  corresponded  with  the  temperature 
tracings.  Henoch  says  that  this  is  usually  his  observa- 
tion. 

Splenic  Tumor. — This  was  found  in  seventy  per  cent,  of 
the  cases  and  can  usually  be  demonstrated  by  percus- 
sion and  rarely  by  palpation.  Swelling  of  the  spleen 
in  children  was  one  of  the  characteristic  signs,  and  the 
organ  was  frequently  painful  on  pressure.  In  one  of  my 
cases  a  considerable  part  of  the  leftside  was  painful,  and  in 
a  second  case  pain  over  the  spleen  was  severe  and  local- 
ized. Vogel  demonstrated  a  splenic  tumor  six  hundred 
and  six  times  out  of  six  hundred  and  sixty-two;  it  was 
palpable  thirty-six  times  in  one  hundred  and  one.  Hen- 
och found  splenic  dulness  in  one  hundred  and  forty  cases. 

Myxcedema. — Was  found  in  only  one  case,  although  fre- 
quent attempts  were  made  to  obtain  it  in  others.  This 
symptom  is  riot  mentioned  by  the  other  authorities  to 
whom  I  have  referred  so  frequently  in  this  paper. 

Parotitis — Occurred  in  one  case  on  the  right  side. 
Resolution  took  place  without  suppuration.  Vogel  says 
that  the  parotid  gland  swells  sometimes  in  children  during 
the  second  week  of  typhoid.  StriimpuU  believes  that 
infection  of  this  gland  comes  from  the  mouth,  finding  its 
way  along  Steno's  duct  and  that  proper  cleaning  and  dis- 
infecting will  prevent  the  complication. 

Phlebitis. — Occurred  in  one  case,  the  infection  making 
its  appearance  in  the  profunda  femoris  vein. 

Periostitis. — Was  observed  in  one  case,  the  parietal 
bone  being  the  one  involved. 

Pains  during  the  Disease  and  Convalescence. — In  one 
case  (Keller)  pain  was  so  severe  in  his  thigh  as  to  sug- 
gest an  osteomyelitis.  In  a  second  case  (Keist)  ano- 
dynes were  needed  from  time  to  time  for  the  severe  pains 
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in  his  chest;  in  another  case  there  were  severe  pains  in 
the  left  arm  and  the  left  side  of  the  chest,  increased  by- 
motion  and  lasting  for  three  days;  in  the  fourth  case, 
severe  pains  of  a  general  character  followed  a  relapse; 
in  a  fifth  case,  pains  were  located  for  several  days  in 
shoulders  and  feet. 

COMPLICATIONS. 

TJic  Respiratory  Apparatus. — Henoch  reports  ulcer- 
ation of  the  larynx  in  four  cases.  Vogel  states  that  the 
laryngeal  inflammation  is  rare  but  that  inflammatory  con- 
ditions of  the  cartilages  may  take  place  followed  by 
necrosis.  The  same  authority  remarks  that  bronchial 
catarrh  is  frequent.  Henoch  noticed  bronchial  catarrh 
with  frequency;  pneumonia  took  place  in  several  cases 
and  gangrene  of  the  lung  followed  in  three.  Bronchitis 
was  present  in  a  considerable  number  of  our  cases. 
Pharyngeal  diphtheria  is  recorded  as  a  frequent  compli- 
cation by  Vogel. 

The  Nervous  System. — Continued  crying  took  place 
with  some  of  my  patients,  especially  at  night.  There 
was  also  jerking  of  the  muscles  and  grinding  of  the 
teeth  and  stiffness  of  the  neck;  in  older  children  these 
symptoms  did  not  make  their  appearance.  Delirium  and 
hallucination  were  rare,  although  in  a  few  of  my  cases 
delirium  was  very  severe,  and  convulsions  took  place  in 
two  instances. 

Complications  Affecting  the  Special  Semises. — Speech  was 
absent  in  one  case  for  five  weeks;  in  a  second  case  it  was 
absent  two  weeks.  Recovery  of  speech  in  one  of  these 
cases  was  sudden;  in  a  second  and  third  case  it  was 
gradual;  indeed,  it  seemed  to  be  necessary  to  teach  the 
children  to  talk.  Henoch  speaks  of  complete  aphasia 
in  fifteen  cases  and  says  that  it  always  occurs  at  the  com- 
mencement of  the  remission  of  fever. 

Hearijig-. — In  one  case  in  my  list  there  was  complete 
deafness  for  three  weeks.  This  patient  has  completely 
recovered.  In  another  case  very  putrid  otitis  media  sup- 
purativa was  present. 
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Eyes. — Henoch  reports  two  cases  of  amblyopia. 

Paralytic  Symptoms . — Henoch  states  that  paralysis  is 
rare,  although  one  case  of  hemiplegia  is  recorded.  The 
memory  in  a  few  of  my  cases  was  enfeebled  but  all  have 
recovered. 

Perito7iitis. — This  occurred  in  my  last  or  twenty-first 
case.  Vogel  states  that  it  may  occur  without  perforation. 
In  the  light  of  recent  pathology  this  seems  possible  and 
maybe  explained  as  follows: 

Peritonitis  in  typhoid  fever  without  perforation  of  in- 
testine, may  originate  in  the  follo^/ing  ways:  I.  Microbes 
such  as  the  bacterium  coli  commune  and  others,  may 
migrate  directly  through  the  weakened  and  partly  de- 
stroyed intestinal  wall  and  then  attack  the  peritonaeum. 
2.  Peritonitis  may  originate  from  thrombo-lymphangitis 
and  lymphadinitis  by  direct  extension  to  the  peritonaeum 
over  the  mesenteric  glands.  3.  A  suppurative  lymph- 
adenitis focus  may  rupture  into  the  peritoneal  cavity.  4. 
Peritonitis  might  originate  from  the  rupture  of  suppu- 
rating infarcts  in  the  spleen  or  from  entension  of  suppu- 
ration about  splenic  infarcts  to  the  overlying  peritonaeum. 

Relapses. — Five  relapses  took  place  in  my  cases.  Dura- 
tion was  from  fifteen  to  twenty  days.  The  attacks  were 
less  severe  than  the  preliminary  fever.  The  temperature 
in  relapse  cases  was  from  103"^  to  104  1-2^.  Epistaxis 
was  present  in  three  cases.  DiarrhcEa  was  present  in 
four,  constipation  in  one.  In  six  hundred  and  seventy 
cases  of  one  observer  there  were  sixty-five  relapses. 

Post-  Typhoid  Temperature. — There  was  a  rise  in  tem- 
perature in  five  cases  after  it  had  been  normal  from  one  to 
two  weeks.  The  markings  were  from  one  to  three  degrees 
above  normal.  The  cause  was  either  error  in  diet,  fatigue 
or  constipation,  the  exacerbation  subsiding  in  about  a 
week. 

Mortality. — This  is  different  in  different  epidemics.  One 
authority  makes  it  fourteen  per  cent.,  another  eleven,  and 
others  as  low  as  five  to  seven.  In  my  first  twenty  cases 
there  was  not  a  death.  The  twenty-first  case  was  taken 
charge   of  when   it  was   virtually   hopeless.     In   probably 
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ten  or  fifteen  other  cases  where  records  have  not  been 
obtained  no  death  has  taken  place.  Dr.  Forscheimer  in 
the  Cincinnati  epidemic  of  1888  treated  seventy  cases 
without  a  death. 

The  following  typical  cases  are  introduced  to  illustrate 
some  of  the  more  prominent  symptoms. 

Leo  Keist,  age  ten  years;  American.  This  patient  ran 
through  a  severe  course  of  fever  as  to  all  the  general 
symptoms.  At  the  height  of  the  fever  he  was  perfectly 
deaf,  not  able  to  hear  a  shout,  even  when  made  close  to 
his  ear.  During  this  time  he  did  not  and  could  not  speak. 
The  aphasia  and  deafness  continued  two  weeks.  The 
hearing  returned  graduallyand  completely,  and  his  speech 
began  by  the  utterance  of  a  few  words,  which  gradually 
improved.  For  a  time  he  stammered  and  used  the  wrong 
words,  but  at  this  time  he  has  regained  this  faculty 
entirely. 

Henry  Teller,  age  twelve  years.  German  parents.  Had 
always  been  a  very  strong  and  healthy  boy.  When  first 
seen  had  been  sick  several  days  with  headache,  anorexia, 
general  malaise,  and  was  having  twenty  bowel  move- 
ments daily.     Temperature  103°,  pulse  no. 

From  this  time  the  case  progressed  in  a  regular,  but 
severe  case  of  typhoid,  as  regards  fever,  pulse,  diarrhoea, 
etc.  He  had  some  delirium,  especially  at  night.  About 
the  end  of  the  third  and  the  beginning  of  the  fourth  week 
his  delirium  was  extreme.  He  talked  and  yelled,  refused 
to  take  nourishment,  picked  his  nose  and  eyes,  making 
them  bleed  and  requiring  his  hands  to  be  tied.  From 
a  scratch  he  inflicted  on  his  left  hand,  a  septic  cellulitis 
of  the  forearm  developed,  leading  to  the  formation  of  an 
abscess  of  considerable  extent. 

Bed  sores  formed  over  the  sacrum.  Diarrhoea  was 
severe  during  a  greater  part  of  his  sickness,  resisting 
almost  everything  in  the  way  of  treatment.  During  the 
height  of  the  disease  he  had  an  extensive  bronchitis. 

After  his  temperature  had  been  normal  for  a  week, 
with  no  apparent  cause,  a  relapse  commenced.  It  ran  a 
course  of  sixteen  days,  and  during  it  rose  spots,  enlarged 
spleen,  epistaxis  and  diarrhoea  were  present.  Recovery 
was  complete,  except  some  ocular  trouble,  which  is  re- 
quiring glasses  for  its  relief. 
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Gracie  Cheever,  age  five  years.  American.  When 
first  seen  had  been  sick  one  week;  had  a  temperature  of 
103°  with  general  typhoid  symptoms,  some  diarrhcea  and 
a  little  epistaxis. 

About  a  week  later  extreme  abdominal  tympany  devel- 
oped, the  diarrhoea  persisting  and  the  nervous  symptoms 
becoming  more  prominent.  Under  the  use  of  turpentine 
internally  and  externally,  the  tympany  disappeared  and  the 
diarrhoea  stopped. 

During  the  third  week  she  pulled  all  the  hair  out  from 
the  top  of  her  head,  leaving  it  bald.  She  was  then  very 
irritable  and  nervous,  and  her  pulse  was  130.  She  tore 
the  bedding  and  clothing  with  her  teeth,  and  filled  her 
nose  and  ears  with  the  fragments.  She  did  not  know 
anyone,  did  not  speak,  but  heard  acutely. 

In  the  latter  part  of  the  third  week,  the  left  ear  began 
to  discharge  very  offensive  pus.  A  little  later  the  other 
ear  also  discharged  pus  which  was  so  extremely  foetid  as 
to  penetrate  the  farthest  part  of  the  house. 

As  she  began  to  improve,  she  gradually  regained  her 
speech,  but  for  some  time  was  very  nervous,  easily 
becoming  hysterical. 

One  day  toward  the  latter  part  of  the  fourth  week, 
almost  in  a  minute,  her  mind  seemed  to  clear  up,  and  she 
began  talking  sensibly.  In  the  third  week  of  convales- 
cence, swelling  of  the  left  thigh  developed.  It  was 
limited  to  the  back,  outer  and  inner  sides  of  the  thigh  and 
did  not  extend  below  the  knee,  and  corresponded  exactly 
to  what  would  follow  a  thrombosis  of  the  profunda  femo- 
ris  vein.  The  circumference  of  the  thigh  was  increased, 
being  one-and-a-half  inches  larger  than  the  right.  Three 
weeks  later  the  swelling  had  entirely  disappeared. 

TypJioid  Fever  in  an  Infant  Five  Months  Old. — Albert 
Judson  Esmay,  died  at  the  age  of  six  months  and  three 
days.  His  early  history  is  as  follows:  At  the  age  of  six 
weeks  he  had  what  his  attending  physician  called  grippe; 
his  symptoms  being  general  bronchial  catarrh,  with 
troublesome  cough,  great  prostration,  lungs  filled  with 
mucus.  This  continued  about  five  weeks  when  he  made 
a  fair  recovery.  When  he  was  five  months  old  he  com- 
menced to  have  some  fever  with  diarrhoea,  but  was  not 
regarded  sick  enough  to  have  a  physician  in  daily  attend- 
ance. His  temperature  was  not  taken  regularly  and  no 
complete  history  of  his  disease  will  ever  be  obtained. 
March  7th,  three  days  before  his  death  I  saw  him. 
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During  the  forenoon  of  the  first  day  of  my  attendance, 
there  was  slight  intestinal  disturbance,  with  a  little  more 
than  the  usual  tympany,  and  a  temperature  of  ioi°.  With 
no  previous  history  to  assist  me  in  my  diagnosis,  I 
believed  the  trouble  was  simply  a  slight  gastro-intestinal 
disturbance,  which  would  speedily  subside.  He  was  given 
pepsin  cordial  with  bromide  of  potassium,  and  I  did  not 
regard  him  dangerously  sick,  although  a  slight  drowsiness 
made  me  somewhat  apprehensive.  I  was  happy  to  find 
in  the  afternoon,  that  the  pupils  were  perfectly  even  and 
that  the  slight  symptoms  of,  meningeal  difficulty  had 
disappeared. 

On  the  morning  of  the  second  day  I  was  called  to  see 
him  early  and  found  him  in  collapse.  He  was  breathing 
with  great  rapidity,  pulse  small  and  rapid  (i8o  to  200), 
temperature  103°;  bowels  enormously  distended,  with 
slight  dulness  in  left  abdomen.  I  now  believed  that  he  had 
peritonitis,  and  requested  Dr.  Christopher  in  consultation. 
Later  in  the  day  we  considered  the  severity  of  the  case 
with  great  carefulness,  our  diagnosis  resting  between  in- 
tussusception, appendicitis  and  peritonitis.  We  excluded 
intussusception  and  appendicitis  and  made  a  diagnosis  of 
peritonitis,  cause  unknown.  In  the  evening  he  had  a 
free  bowel  movement,  bright  yellow  in  color  and  attended 
with  the  escape  of  a  large  amount  of  gas. 

Third  day. — Symptoms  all  more  grave  and  all  evidence 
of  a  profound  peritonitis  present.  Everything  taken  into 
the  mouth  is  rejected.  The  patient  vomits  a  black 
material,  abdomen  is  enormously  distended,  pulse  becom- 
ing more  and  more  rapid.  Death  took  place  in  the  eve- 
ning, three  days  after  my  first  visit. 

The  autopsy  by  my  colleague,  Dr.  George  H.  Weaver, 
is  given  elsewhere. 

PatJiological findings. — Anatomical  appearances  are  not 
as  apparent  as  in  adults,  particularly  in  the  intestines. 
Ulcerations  and  sloughings  are  rare  in  the  intestines  ac- 
cording to  Vogel.  As  all  of  my  cases  have  taken  place 
in  private  practice  with  but  a  single  death,  I  can  give  but 
little  from  personal  observation  in  regard  to  post-mortem 
appearances.  In  my  unpublished  case  in  Keating  to 
which  I  have  made  reference,  there  were  found  the  usual 
hyper^emia  and  ulceration  of  Peyer's  glands  and  the  usual 
lesions  which  we  find  in  adults.  In  the  baby  of  six  months 
and  three  days,  to  which  reference  has  already  been  made 
and  whose  history  has  been  fully  given,  when  death  took 
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place,  the  post-mortem  was  made  by  Dr.  Weaver  with  the 
following  result: 

Autopsy. — Baby  Esmay.  Age  six  months  and  three 
days.  Median  section.  Considerable  reddish  fluid  in 
peritoneal  cavity,  containing  some  lymph  flakes.  Serous 
surface  smooth  and  clear  except  about  the  spleen  and 
over  some  of  the  lower  coils  of  the  small  intestines  on  the 
left  side.  Both  large  and  small  bowels  somewhat  dis- 
tended with  gas.  Vermiform  free,  lying  upward  to  inner 
side  of  caecum.  Mesenteric  gland  much  swollen,  varying 
in  size  from  a  pea  to  a  hazel  nut;  firm,  yellowish  grey  or 
white  on  section.  In  mucous  surface  of  caecum  and  lower 
ileum  the  solitary  follicles  were  swollen.  Beyer's  patches 
were  prominent,  slightly  raised,  soft,  and  showed  slight 
ulceration  in  places. 

Liver  and  pancreas  negative.  Spleen;  capsule  clear 
and  smooth;  on  section,  dark  brown,  rather  soft;  Mal- 
pighian  bodies  prominent.  Thorax;  heart  firm  and  con- 
tracted. Lungs;  hypostasis  in  lower  lobes.  Bleurae 
normal.  Brain  and  meninges,  negative.  Microscopical 
examination:  Very  considerable  hypertrophy  of  Beyer's 
patches,  also  in  spleen  and  mesenteric  lymph  glands. 

No  bacilli  in  either  ulcerative  patches  or  spleen  could 
be  found.  Indeed,  in  a  rather  careful  examination  of  all 
literature  at  my  command,  I  do  not  remember  that  bacilli 
have  been  found  in  children  dying  under  two  years  of  age. 
It  seems  that  we  should  study  along  this  line.  Eberth 
(quoting  from  Sajous'  Manual  for  1892)  reported  the  case 
of  a  pregnant  woman  who,  in  the  third  week  of  an  attack 
of  typhoid  fever,  expelled  a  twenty  weeks'  foetus,  still 
inclosed  in  its  membranes.  With  rigid  antiseptic  pre- 
cautions, some  blood  from  the  heart,  some  pulmonary 
tissue,  and  some  fluid  expressed  from  the  spleen  were 
taken  from  the  foetus.  In  cover-glass  preparations  of 
these  as  well  as  of  blood  from  the  intervillous  spaces  of 
the  placenta,  typhoid  bacilli  were  found.  Cultures  in 
gelatine  and  on  potatoes  developed  typically.  Com- 
parative observations  upon  eight  other  foetuses,  of  non- 
typhoid  mothers,  demonstrated  the  absence  of  typhoid 
bacilli. 
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Diagnosis. — The  diagnosis  of  typhoid  fever  in  young 
children  is  frequently  attended  with  difficulty.  Quite  a 
number  of  mothers  have  brought  their  children  to  my 
office  supposing  they  were  troubled  with  indigestion  or 
that  they  had  either  a  malarial  fever  or  worms.  Typhoid 
fever  has  been  diagnosticated  in  many  of  these  cases  and 
the  little  patients  sent  to  their  homes  and  beds  at  once. 
The  four  cardinal  symptoms  of  typhoid  in  children  it  ap- 
pears to  me,  are  about  as  follows:  i.  Headache  with  an 
indifference  to  external  surroundings, and  with  an  apathetic 
expression  of  the  countenance.  2.  Fever,  more  noticeable 
at  night.  3.  Gastro-intestinal  disturbances.  4.  Rose- 
spots.  In  infants  we  do  not,  of  course,  find  them  com- 
plaining of  headache. 

I  must  confess  that  I  do  not  place  very  much  import- 
ance on  the  conditions  of  the  spleen  as  a  diagnostic 
feature.  It  is  a  difficult  symptom  to  be  obtained  by  the 
majority  of  practitioners.  I  do  not  expect  to  find  the  four 
cardinal  symptoms  present  in  every  case,  a  continuation 
of  two  or  three  of  these  symptoms  into  the  third  week  is 
enough  for  me  to  base  a  diagnosis.  I  see  no  reason  for 
holding  that  all  of  these  symptoms  must  be  present  before 
the  case  is  said  to  be  typhoid.  Some  practitioners  never 
want  to  see  typhoid  or  diphtheria,  everything  to  them  is 
malaria  or  follicular  tonsillitis.  We  not  only  do  an  injus- 
tice to  ourselves,  but  to  the  people  in  refraining  from 
communicating  the  truth  to  them  on  account  of  the  alarm 
and  anxiety  which  it  gives  them.  By  withholding  the 
diagnosis  of  a  serious  disease  we  expose  the  people  to  the 
infection  and  lessen  the  chances  of  recovery  in  that  we 
become  careless  in  treatment.  I  have  made  this  remark 
in  regard  to  the  diagnosis  and  treatment  of  diphtheria  and 
have  been  very  sharply  criticised  for  it.  Every  year  I  have 
treated  several  cases  of  sore  throat  with  very  small  white 
points  on  its  mucous  membrane,  as  if  I  believed  it  was 
diphtheria.  This  is  the  safest  method,  not  only  for  the 
patient,  but  for  the  people,  and  in  view  of  certain  conclu- 
sions made  known  at  this  meeting,  I  believe  I  have  been 
justified  in  such  treatment.     If  you  diagnosticate  typhoid 
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you  will  put  the  patient  in  bed  and  insist  on  fluid  food, 
and  give  but  little  medicine.  If  we  try  to  make  ourselves 
believe  that  the  case  is  one  of  malaria  we  will  be  very  apt 
not  to  take  these  precautions,  and  sooner  or  later  find 
our  patient  much  sicker  than  if  we  had  ordered  the  ordi- 
nary precaution. 

Lifluenza  or  la  grippe  in  many  instances  has  such  gas- 
tro-intestinal  disturbances  as  to  similate  typhoid  fever. 
In  my  judgment  we  do  not  get  the  prostration  in  typhoid 
as  early  as  influenza,  and  the  disturbances  to  which  I 
have  referred  are  earlier  pronounced  in  la  grippe  than  in 
the  disease  we  are  considering. 

The  diagnosis  between  typhoid  fever  and  empytznia  is 
to  me  exceedingly  difficult.  I  have  recently  had  a  case 
which  is  not  enumerated  in  my  record,  which  has  given 
me  great  trouble.  A  child  fourteen  or  fifteen  years  of 
age  came  under  my  observation  after  having  been  sick 
three  or  four  weeks  under  the  care  of  a  homceopathic 
physician.  This  young  girl  was  troubled  with  great 
dyspnoea  but  had  no  fever.  There  was  flatness  over  con- 
siderable lung  surface,  and  I  diagnosticated  effijsion  into 
the  pleural  cavity  and  placed  her  on  potassium  iodide  and 
digitalis.  She  improved  rapidly  for  several  days  when 
headache,  fever  and  diarrhoea  developed.  It  was  with 
great  difficulty  that  I  could  determine  whether  there 
was  at  this  time  pus  in  the  pleural  cavity  or  whether  these 
symptoms  were  due  to  the  infection  of  typhoid. 

Meningitis,  either  simple  or  tubercular  is  difficult  to 
diagnosticate  in  the  face  of  a  suspected  typhoid. 

The  rapidity  of  the  invasion  in  the  simple  form,  and  the 
previous  histor)-  of  a  tubercular  child  usually  assists  us  in 
arriving  at  a  correct  conclusion. 

Gastro- intestinal  Catarrh  of  considerable  duration  is 
another  difficult  disease  to  differentiate  from  typhoid. 
Attention  to  the  temperature  range,  the  presence  or 
absence  of  rose  spots,  and  the  probable  source  of  infection 
will  usually  lead  us  in  the  correct  direction. 

Treatmoit. — I  am  opposed  from  first  to  last  to  prescrib- 
ing for  symptoms  ;  to-day   something   for   the   liver,  to- 
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morrow  a  drug  either  to  stimulate  or  diminish  the  activity 
of  the  kidneys,  and  next  day  something  for  the  tongue.  I 
am  weary  listening  to  talk  about  the  secretions. 

It  occurs  to  me  that  there  are  about  four  cardinal  princi- 
ples which  should  guide  us  in  the  treatment  of  typhoid 
fever  in  children.  The  first  is,  rest  in  bed  ;  the  second,  is 
restriction  to  fluid  food  ;  the  third,  is  the  administration  of 
a  general  tonic  treatment  with  particular  attention  to  in- 
testinal antisepsis  ;  and  fourth,  is  attention  to  the  temper- 
ature. 

Rest  in  Bed. — This  should  be  absolute  and  should  be 
commenced  as  soon  as  we  suspect  the  disease,  and  con- 
tinued until  the  patient  has  gone  from  four  to  ten  full  days 
without  temperature. 

While  we  are  getting  the  patient  accustomed  to  remain- 
ing in  bed  and  talking  him  into  loving  his  fluid  diet,  we 
may  employ  the  time  in  instructing  the  family  in  regard 
to  isolating  the  patient  and  faithfully  disinfecting  all  the 
excretions.  Probably  the  best  disinfectants  that  we  can 
advise  are  sulphate  of  iron,  bichloride  of  mercury  and 
chloride  of  lime.  The  copper  has  its  cheapness  to  recom- 
mend it,  but  it  stains  pails,  bath-tubs,  etc.,  to  such  a  de- 
gree that  it  is  objectionable.  The  bichloride  of  mercury 
is  a  valuable  agent  for  this  purpose  and  where  care  is  ex- 
ercised in  regard  to  placing  it  in  metallic  vessels  and 
regarding  it  a  poison,  nothing  can  surpass  it.  I  believe, 
however,  that  the  chloride  of  lime  made  up  into  a  kind 
of  whitewash  and  used  freely  is  perhaps  as  good  as  any 
disinfectant  which  can  be  suggested  to  our  families. 

Diet. — The  instruction  in  regard  to  fluid  food  should  be 
explicit.  There  must  be  absolutely  no  deviation,  no  half- 
hearted directions,  no  concessions.  The  food  which  I 
directed  each  patient  to  have  was  milk  or  its  equivalent 
in  some  fluid  form.  Children  two  or  three  years  of  age 
take  frequently  a  quart  or  a  quart  and  a  half  each  day  and 
they  usually  desire  it  to  any  other  food.  If  it  disagrees 
with  the  stomach  or  if  they  insist  upon  some  change  add  a 
little  lime  water  or  seltzer,  or  a  small  quantity  of  the 
ordinary  pop;  kumyss  is  relished  by  some  patients.      If 
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they  come  to  dislike  the  milk  I  allow  them  mutton, 
chicken  or  oyster  broth  or  beef  tea.  If  beef  tea  is  to  be 
used,  let  it  be  prepared  as  follows  :  Put  a  pound  of  beef 
cut  into  small  pieces,  in  a  pint  and  a  quarter  of  cold  water 
and  allow  it  to  stand  for  one  hour,  then  place  it  over  a 
fire  and  evaporate  slowly  to  ten  or  twelve  ounces.  If  this 
is  properly  prepared  it  is  in  my  judgment  a  much  better 
beef  tea  than  can  be  obtained  at  any  of  the  drug  stores. 

The  &^^  water  which  I  have  suggested  so  many  times, 
is  frequently  well  taken  by  these  little  people.  This  is 
prepared  by  taking  the  white  of  one  &%%,  (say  three 
drachms)  as  much  sterilized  water,  ten  or  fifteen  drops  of 
whiskey  or  brandy,  and  a  little  sugar;  mix  moderately.  I 
need  not  say  that  this  is  very  nourishing  and  usually  rel- 
ished.    I  use  also  the  liquid  peptonoids. 

When  two  days  have  elapsed  without  fever,  I  allow  a 
small  amount  of  cream  or  milk  toast,  and  if  this  is  easily 
digested  and  there  is  no  temperature  upon  the  following 
day,  I  allow  the  child  a  baked  potato  with  plenty  of  but- 
ter; if  the  patient  goes  four  days  upon  this  increased  diet, 
without  any  rise  in  temperature  and  with  no  symptoms  of 
indigestion,  I  allow  them  to  commence  to  sit  up  and  in  the 
course  of  two  or  three  days  to  commence  to  chew  beef- 
steak or  mutton  chops.  From  this  time  forward  there  is 
a  slight  increase  in  the  amount  of  food  allowed  each 
each  day  until  they  are  upon  a  diet  which  is  sufficient  to 
nourish  them.  I  need  not  say  to  a  medical  person  that  to 
maintain  a  child  on  fluid  diet  for  this  length  of  time,  in 
the  face  of  its  solicitation  and  importunities  and  those  of 
the  parents,  which  are  frequently  greater  than  the  patients, 
is  no  easy  task;  and  yet  if  we  desire  a  small  mortality  it 
must  be  insisted  upon.  It  will  be  noticed  that  I  had  three 
or  four  relapses  in  my  twenty-one  cases.  In  every  in- 
stance it  was  brought  on  by  my  assistants  or  myself  having 
yielded  to  the  importunities  of  the  little  patients  or  some 
of  its  friends.  We  have  been  accused  of  starving  the 
patients,  but  when  we  have  deviated  from  the  course 
suggested,  in  almost  every  instance  some  bad  symptoms 
have  been  the  result. 
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Medication. — The  general  tonic  or  restorative  medica- 
tion should  be  some  pleasant  combination  of  pepsin  with 
a  mineral  acid  and  a  concentrated  nutrient.  A  great 
array  of  medicine  is  entirely  useless  in  this  disease.  I 
have  treated  a  child  throughout  a  case  of  typhoid  fever 
with  three  half-ounce  bottles  of  medicine  ;  the  first  con- 
taining deodorized  tincture  of  opium,  the  second,  aromatic 
sulphuric  acid,  and  the  third,  veratrum  viride.  This  was 
years  ago.  More  recenth'  I  have  come  to  make  the  follow- 
ing prescription  which  is  nutritious,  helps  digestion  and 
contains  a  mild  intestinal  antiseptic. 

Pepsin  Cordial,  §  i. 
Syr.  Hypophos.  Co.,  3  i^'- 
Ac.  Sulph.  Arom.,  3  i- 
Aq.  M.  P.  qs.  ad.  §  ii. 
One  teaspoonful  well  diluted  four  times  a  day. 

When  there  is  constipation  I  substitute  acidi  muriatici. 

It  will  be  observed  in  a  large  number  of  cases  of  typhoid 
which  we  have  at  this  day,  that  constipation  is  present.  I 
have  never  seen  my  way  clear  to  use  purgatives,  which 
many  of  my  colleagues  seem  to  feel  safe  in  doing.  A 
general  order  is  given  that  the  bowels  shall  be  moved 
every  other  day  by  glycerine  enemata. 

In  a  few  instances  when  the  temperature  has  persevered 
for  a  long  time,  after  convalescence  should  have  been  well 
advanced,  I  have  felt  that  a  mild  laxative  would  be  of 
service  and  it  has  been  administered.  I  do  not  remember 
at  this  moment  that  its  use  has  been  followed  by  any  ill 
effects.  I  should  be  happy  for  suggestions  in  this  respect 
from  the  fellows  in  the  society. 

Temper ature. — I  have  learned  that  a  moderate  temper- 
ature is  not  to  be  dreaded,  and  unless  it  goes  to  103°,  I  am 
not  usually  in  the  habit  of  administering  any  of  the  anti- 
pyretic remedies. 

When  such  medication  has  been  called  for  we  have 
given  phenacetine.  I  can  definitely  state  that  from  two  to 
three  grains  of  phenacetine  given  to  a  child  from  eight  to 
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ten  years  of  age  with  a  temperature  of  104*^,  will  reduce  it 
almost  without  a  doubt  to  loo*^  or  lOO  \-2° .  I  have  tried 
this  so  many  times  that  I  can  speak  with  definiteness  con- 
cerning these  results. 

I  am  in  the  habit  of  controlling  the  temperature  by  the 
use  of  the  cool  bath,  where  children  do  not  oppose  it  in 
a  great  degree.  I  believe  in  it  decidedly  but  do  not  order 
it  in  those  cases  where  the  children  seem  to  be  frightened 
or  exhausted  by  it.  With  the  meagre  facilities  found  in 
the  majority  of  private  residences,  I  do  not  believe  that 
the  cold  bath  will  do  as  much  as  we  have  been  led  to 
believe.  I  had  an  adult  recently  covered  with  a  cold 
sheet  for  an  hour  and  a  quarter  with  a  reduction  of  only  a 
fifth  of  a  degree  ;  and  a  child  to  whom  I  have  already  re- 
ferred whose  temperature  marked  105  6-10-^,  the  continuous 
cold  sheet  did  not  reduce  it  to  any  considerable  degree. 
I  believe  the  treatment  useful  however,  and  the  child 
made  a  happy  recovery. 

TreaUnent  of  Individual  Symptoms. — For  the  extreme 
headacJie,  phenacetine  does  good.  In  a  few  cases  where 
there  is  very  much  nervousness  and  the  phenacetine  does 
not  seem  to  control  the  pain,  I  am  in  the  habit  of  making 
a  combination  of  the  bromide  of  potassium  with  antipy- 
rine.  I  have  never  had  any  trouble  with  phenacetine,  but 
I  use  antipyrine  cautiously,  and  have  discarded  antifeb- 
rine.  The  vomiting  is  best  controlled  by  a  mixture  of 
the  sub-nitrate  of  bismuth  with  a  fraction  of  a  drop  of 
carbolic  acid.  In  the  mixture  I  always  exhibit  glycerine 
as  it  conceals  the  taste  of  the  acid. 

When  there  is  much  diarr/uva,  I  find  nothing  which 
gives  such  good  results  as  turpentine,  either  alone  or  with 
the  arom-mineral  acid  with  an  anodyne,  made  into  an 
emulsion.  This  is  an  old  remedy  but  I  can  commend  it 
to  the  attention  of  the  younger  practitioners.  I  may  add 
that  the  turpentine,  mineral  acid,  and  a  very  small  amount 
of  an  opiate  in  combination  with  syrup  of  acacia,  makes 
an  excellent  emulsion.  I  recognized  the  great  value  of 
salol,  and  the  salicylates  in  the  treatment  of  these  diar- 
rhoeas.    The  distention  of  the  bowels  which  comes  from 
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great  tympany  which  is  present  in  some  cases,  is  con- 
trolled by  the  intestinal  antisepsis,  including  the  remedies 
which  I  have  already  noticed  for  diarrhceas,  to  which  I 
would  add  the  bichloride  of  mercury  and  asafoetida.  I 
have  no  experience  with  either  thymol  or  naphthaline. 
Concerning  asafoetida  I  desire  to  say  a  word.  It  is  old- 
fashioned  and  not  very  much  used  by  the  younger  practi- 
tioners. In  my  judgment  however,  it  is  one  of  the  most 
valuable  drugs  for  many  diseases  of  children,  given  either 
by  mouth  or  rectum.  In  combination  with  a  little  pare- 
goric and  calcined  magnesia  with  carminative  waters, 
it  is  an  excellent  remedy  for  colic  in  children.  It  is  ex- 
ceedingly valuable  in  distention  of  the  bowels  which  I  am 
particularly  discussing,  and  may  be  given  either  in  the 
above  combination  or  by  rectum,  using  the  ordinary  tinc- 
ture with  a  little  water.  When  the  distention  is  great,  I 
am  in  the  habit  of  placing  these  little  people  in  the  knee- 
elbow  position  when  giving  the  enema. 

When  there  is  a  tendency  to  nose-bleed,  I  am  in  the 
habit  of  administering  the  aromatic  sulphuric  acid  with 
ergot.  When  the  bleeding  continues  and  the  nose  must 
be  plugged,  a  solution  of  alum  is  preferable  to  the  iron 
solution. 

Although  intestinal  Jicemorrhage  has  not  been  present 
in  any  of  my  cases,  I  should  depend  upon  the  acetate  of 
lead,  ergot  with  opium,  very  cautiously  given.  In  cases 
of  perforation  I  have  not  quite  yet  determined  whether 
I  would  depend  upon  rest  and  the  remedies  suggested 
above  for  intestinal  haemorrhage,  or  whether  I  should  ad- 
vise laparotomy.  We  have  recently  had  a  case  of  success- 
ful laparotomy  following  intestinal  perforation  in  our  city 
and  whether  it  will  result  in  the  saving  of  life  or  cause 
the  death  of  a  large  number  before  another  successful  case 
is  recorded,  I  do  not  know. 

During  the  last  weeks  of  typhoid  I  always  stand  ready 
to  stimulate  the  heart.  We  have  such  a  variety  of  com- 
plications that  come  from  failure  of  this  organ  that  we 
cannot  be  too  watchful.  Nux  vomica,  digitalis  and  the 
alcoholics  in  full  doses  are  indicated  at  such   a  time   as 
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this.  I  have  recently  had  a  case  oi  arterial  embolism  but 
it  was  in  an  adult  and  cannot  be  mentioned  in  this  con- 
nection. It  is  so  rare  and  its  consequences  so  terrible 
that  I  trust  I  may  never  see  another  case.  Amputation 
in  the  upper  part  of  the  left  thigh  was  necessary,  the 
plugging  of  the  artery  taking  place  high  up  in  the  pelvis. 
At  some  future  time  and  in  the  proper  place  I  will  record 
this  particularly  rare  and  interesting  case. 

Dr.  Hare  says  (System  Therapeutics)  that  the  occurence 
of  bed-sore  is  the  sign  of  a  poor  doctor.  I  must  plead 
guilty  to  his  accusation,  for  in  a  few  cases  the  prostration 
is  so  great,  the  powers  of  life  so  poor  and  the  con- 
veniences for  avoiding  this  complication  so  limited  that 
occasionally  it  does  take  place.  I  am  happy  to  say  that 
the  mental  disturbances  which  are  present  in  quite  a  num- 
ber of  cases  have  all  yielded  when  convalesence  has  taken 
place.  My  chief  dependence  for  their  improvement  has 
been  a  good  generous  diet  with  the  milder  tonics. 

My  attention  has  recently  been  called  to  sepsis  which 
sometimes  follows  the  collection  of  pus  in  the  middle  ear 
in  the  course  of  typhoid  fever.  A  gentleman  with  whom 
I  had  the  conversation,  believes  that  we  do  not  inspect 
the  drum-head  with  frequency  enough  and  that  an  infec- 
tion takes  place  more  frequently  than  we  suppose,  from 
pus  in  this  particular  organ. 


TYPHOID  FEVER  IN  INFANCY  * 

BY  \V.  S.  CHRISTOPHER,  M.D., 
Professor  of  Diseases  of  Children  in  the  Chicago  Polyclinic. 

The  occurrence  of  well-marked  cases  of  typhoid  fever 
in  infancy,  is  sufficiently  uncommon  as  to  excite  comment 
when  individual  cases  are  reported,  but  it  by  no  means 
follows  that  the  disease  itself  is  rare  at  this  time  of  life,  as 
the  text-books  would  seem  to  imply. 

I  have  met  very  frequently  in  infants,  mild  cases  which 
seemed  to  justify  the  diagnosis  of  typhoid  fever.  In  no 
instance  have  I  been  able  to  confirm  the  diagnosis  by  a 
post-mortem  examination,  as  the  cases  have  invariably 
progressed  to  a  satisfactory  termination.  They  have 
always  occurred,  however,  during  the  prevalence  of 
typhoid  fever  in  adults. 

It  is  my  purpose  to  present,  briefly,  the  clinical  picture, 
as  it  has  been  presented  to  me. 

The  febrile  movement  is  usually  very  light.  Its  dura- 
tion varies  from  one  week  to  three  weeks,  but  most  com- 
monly lasts  from  ten  to  fourteen  days.  The  temperature 
curve  is  decidedly  more  irregular  than  in  typhoid  in 
adults.  The  remittent  type  prevails,  but  in  a  few  cases 
an  irregular  intermittent  type  of  fever  is  present. 

On  the  part  of  the  bowels,  constipation  is  usually 
present.  Constipation,  however,  for  several  years  past, 
has  been  usual  in  this  disease  in  adults,  in  the  cases  which 
I  have  seen;  and  whether  this  symptom  as  seen  in  infancy 
is  peculiar  to  this  period  of  life,  or  whether  it  is  a  charac- 
teristic of  the  prevailing  epidemic,  I  am  unable  to  say,  as 
it  is  only  during  the  past  four  years  that  my  attention  has 
been  directed  to  typhoid  fever  in   infants.     In  one  case,  a 

*  Read  by  the  Recorder. 
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girl,  five  months  old,  tarry  stools,  evidently  hsmorrhagic, 
occurred  on  the  ninth  day.  This  seemed  strongly  con- 
firmatory of  the  diagnosis. 

The  physical  examination  of  the  abdomen  reveals  some 
flatulence,  but  never  extensive  meteorism  or  marked 
distention  of  the  abdomen.  Enlargement  of  the  spleen 
can  almost  invariably  be  made  out  by  percussion,  and 
almost  never  by  palpation.  Upon  the  skin  of  the  abdo- 
men, the  typical  roseola  appears.  When  carefully  looked 
for,  the  eruption  will  almost  invariably  be  found.  It 
certainly  occurs  in  as  large  a  proportion  of  the  cases  of 
typhoid,  as  does  the  scarlatina  eruption  in  that  disease.  I 
have  been  unwilling  to  make  the  diagnosis  of  typhoid  in 
infants  unless  the  eruption  was  present.  The  spots  occur 
as  early  as  the  third  day,  and  rarely  exceed  eight  or  ten 
in  number;  more  often  but  three  or  four  are  to  be  found. 
In  size  they  are  about  one-half  as  large  as  a  pin-head,  and 
do  not  increase  to  a  greater  size  than  a  pin-head.  Their 
color  is  a  distinct  rose;  they  are  never  elevated,  and  dis- 
appear so  readily  under  pressure  that  they  may  almost  be 
said  to  recede  in  front  of  the  finger  without  any  pressure. 
This  delicacy  of  the  spot  is  an  important  distinguish- 
ing feature.  A  convenient  way  to  observe  the  reaction 
of  the  spot  to  pressure,  is  to  put  a  finger  on  either  side 
of  the  spot,  and  gently  stretch  the  skin  between  the 
fingers. 

The  pulmonary  symptoms  are  particularly  important. 
The  specific  bronchitis  which  is  always  present  in  the 
adult  to  a  greater  or  less  degree,  is  exaggerated  in  the 
child,  and  becomes  the  prominent  feature  of  the  disease. 
It  is  usually  the  symptom  for  which  relief  is  sought. 
While  I  can  recall  but  two  or  three  cases  in  which  broncho- 
pneumonia has  supervened,  it  seems  probable  that  in 
many  instances,  pneumonia  is  but  a  symptom  of  existing 
typhoid.  Certain  it  is,  that  I  feel  it  my  duty  to  investi- 
gate every  case  of  infantile  bronchitis  for  other  evidences 
of  typhoid.  The  suggestion  of  Sevestre,  and  the  recent 
investigations  of  Lesage,  on  the  bowel  origin  of  broncho- 
pneumonia;  the  presence  and  possible   setiological  influ- 
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ence  of  the  bacillus  coli  communis  in  such  cases;  and  the 
contention  of  Rodet  and  Roux  that  the  Koch-Eberth 
bacillus  is  but  a  modified  form  of  the  bacillus  coli  com- 
munis, certainly  furnish  food  for  thou^jht  and  investi- 
gation in  this  direction. 

Another  very  important  feature  in  the  clinical  picture 
of  infantile  t\'phoid  fever  is  the  condition  of  the  tongue. 
This  organ  does  not  enlarge,  nor  does  it  become  flabby, 
nor  indented  by  the  teeth  when  they  are  present.  It  re- 
mains of  normal  size  and  shape,  and  is  covered  by  a  white 
or  creamy  coating  which  leaves  the  edges  and  tip  free. 
Often  the  redness  of  the  tip  extends  backwardly  in  the 
median  line  for  a  short  distance.  The  front  portion  of 
the  coating  is  rather  thinner  than  the  coating  over  the 
main  portion  of  the  tongue,  and  the  fungiform  papillae 
may  be  seen  through  it,  but  later  they  are  often  com- 
pletely hidden.  The  uncovered  edges  and  tip  of  the 
tongue  are  bright  red,  particularly  after  three  or  four  days 
have  elapsed.  The  tongue  always  remains  moist.  The 
appearance  of  the  tongue  is  so  well  marked  as  to  be  almost 
diagnostic.  That  this  is  truly  the  tongue  of  typhoid 
fever  may  be  confirmed  by  the  appearance  of  that  organ 
in  older  children,  in  whom  the  same  appearances 
are  found,  in  cases  which  are  unquestionably  typhoid 
fever. 

The  face  does  not  assume  the  typhoid  expression,  nor 
do  severe,  nervous  phenomena  ensue.  I  have  never  seen 
nose-bleed  in  one  of  these  cases. 

The  diagnosis  is  to  be  based  upon  the  presence  of  fever, 
the  bronchitis,  the  peculiar  tongue,  the  roseola,  and  the 
enlarged  spleen.  In  the  absence  of  any  one  of  the  first 
four  of  these  conditions,  I  should  be  unwilling  to  make  a 
diagnosis  of  typhoid  fever. 

During  the  past  winter  the  greatest  difficulty  in  diag- 
nosis has  been  in  differentiating  from  influenza.  In  words, 
the  differentiation  is  very  easily  made,  but  practically 
there  is  much  difficulty.  Influenza  is  a  much  more  serious 
affection.  It  usually  produces  a  diarrhoea  characterized 
by  the  presence  of  so-called  "  casein  lumps  "  in  the  stools. 
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Pain  is  almost  invariably  present,  and  can  with  consider- 
able certainty  be  shown  to  be  muscular.  Influenza  is 
further  characterized  by  the  instability  of  the  symptoms; 
suspicions  of  peritonitis,  pneumonia,  meningitis,  etc., 
alternate  with  each  other  in  rather  rapid  succession. 

It  is  not  without  significance  that  so  small  a  fraction  of 
the  adult  population  develops  typhoid  fever.  It  is  very 
probable  that  many  secure  immunity  through  slight  and 
unrecognized  attacks  of  the  disease  during  infancy.  The 
treatment  of  the  cases  is  quite  simple.  The  rigid  diet  of 
adult  typhoid  is  hardly  necessary.  Dilute  hydrochloric 
acid  is  sufficient  medication  for  the  febrile  process  itself. 
Close  attention,  however,  must  be  paid  to  the  pulmonary 
conditions,  and  the  customary  treatment  in  such  cases 
employed. 

DISCUSSION.* 

Dr.  KOPLIK. — I  wish  to  express  my  appreciation  of  a 
point  made  by  Dr.  Northrup,  that  is,  that  the  post- 
mortem appearances  he  has  found  in  these  cases  of 
enlargement  of  the  solitary  follicles,  enlargement  and 
ulceration  of  Peyer's  patches  and  other  conditions 
which  in  the  adult  are  so  characteristic  of  typhoid  fever 
might  in  children,  at  some  future  time  be  proven,  perhaps, 
to  be  due  to  something  else.  I  do  not  think  Dr.  North- 
rup means  that  he  thinks  it  is  now,  but  that  there  is  a 
possibility. 

Dr.  Jacobi. — With  what  conditions  and  diseases  does 
he  think  this  change  in  Peyer's  plaques  is  connected, 
and  have  the  plaques  been  examined  sufficiently  to  say 
that  they  contain  the  same  microscopic  elements  that 
typhoid  fever  will  show  in  the  plaques;  particularly  what 
were  the  conditions  in  which  Peyer's  plaques  were  so 
frequently  found  ulcerated  or  enlarged  .'' 

Dr.  Northrup. — Ulceration  is  not  such  a  constant 
feature  as  far  as  my  observations  go,  but  marked  enlarge- 
ment of  them  is  a  familiar  sight.  I  am  speaking  of 
gross  appearances  now  entirely.  This  friend,  a  patholo- 
gist in  a  prominent  hospital  in  New  York,  started  this  re- 
port that  they  had  a  two-year-old  child  dead  from  typhoid 
fever.     I  did  not  realize  what  a  strong  resemblance  there 

*  Dr.  A.  Jacobi  in  the  chair. 
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was  to  the  adult  typhoid  fever  at  that  time.  I  believe 
that  in  the  two  thousand  autopsies  I  have  made  there  have 
been  easily  one  hundred  and  fifty  that  have  had  Peyer's 
patches  so  distinctly  swollen  and  elevated  that  were  they 
shown  to  the  men  accustomed  to  make  autopsies  on 
adults  they  would  say  that  patient  died  from  typhoid 
fever.  I  am  led  to  think  that,  from  the  experience  I  had 
with  these  very  competent  men.  I  simply  want  to  make 
that  point  a  little  stronger  if  I  can  to  those  who  do  not 
see  routine  autopsies  in  the  Children's  Hospital.  Swollen 
Peyer's  patches  and  mesenteric  glands  are  common.  I 
could  point  to  two  hundred  autopsy  records  where  marked 
swelling  of  Peyer's  plaques  occurred. 

Dr.  Jacobi. — In  what  diseases.' 

Dr.  NORTHRUP. — In  all  kinds  of  intestinal  diseases. 
Sometimes  they  die  in  convulsions,  sometimes  in  children 
well-nourished  who  have  died  of  acute  pneumonia.  I  can 
find  no  constant  relation.  I  suppose  many  of  them  are 
fed  not  quite  as  Dr.  Rotch  would  feed  them  from  his 
laboratory. 

There  is  one  point  in  regard  to  Dr.  Earle's  paper.  I 
contend  from  my  experience  with  the  autopsy  following 
my  own  examinations,  that  I  cannot  be  relied  upon  to  tell 
whether  a  spleen  is  enlarged  from  percussion.  I  decline 
to  accept  any  one's  testimony  of  enlarged  spleen  in  an 
infant  by  percussion.  If  by  palpation  he  feels  the  spleen 
enlarged  enough  to  crowd  below  the  ribs  I  would  accept  it. 

Dr.  Blackader. — I  do  not  understand  Dr.  Xorthrup  as 
at  all  denying  the  fact  that  we  may  meet  typhoid  fever  in 
young  children,  but  simply  that  in  the  New  York  Found- 
ling Hospital,  inflammatory  changes  in  Peyer's  patches 
have  been  so  frequently  observed  as  to  throw  doubt  upon 
our  post-mortem  diagnosis  of  typhoid  fever  in  children 
from  that  fact  only.  I  infer  that  that  is  all  that  he  intends, 
and  it  is  most  valuable  information.  I  think  I  have  met 
with  a  few  cases  of  typhoid  fever  in  infants,  although  I 
quite  admit  that  my  diagnosis  was  held  very  much  in  re- 
serve, and  was  given  only  after  as  careful  exclusion  of 
other  diseases  as  was  possible.  Looking  at  the  facts 
supplied  by  Dr.  Northrup  in  an  a  priori  light,  we  might 
perhaps  infer  that,  if  Peyer's  patches  in  infants  are  so  liable 
to  take  on  inflammatory  action,  all  the  more  easily  may 
they  become  a  nidus  for  the  bacillus.  I  have  myself, 
always  referred  the  comparative  immunity  from  typhoid, 
which  is  more  or  less  characteristic  of  infancy,  to  the  fact 
that  young  children  are  not  exposed  in  the  same  way  to 
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the  contagion.  In  general,  up  to  the  age  of  two  years, 
children  are  fed  with  cooked  food.  Certainly  the  very 
great  proportion  of  their  food  is  of  this  character,  and 
more  care  is,  I  think,  exercised  over  the  portion  that  is 
not  cooked,  so  that  their  immunity  may  in  great  measure 
be  due  to  this  fact.  In  regard  to  the  diagnosis  of  typhoid, 
I  quite  agree  with  Dr.  Northrup  that  in  infants  there  is 
difficulty  in  determining  enlargement  of  the  spleen  by 
percussion,  and  the  question  arises,  what  symptoms  of 
typhoid  have  we  that  can  be  relied  on  in  infancy  .''  Ten- 
derness over  the  iliac  region  is  a  symptom  difficult  to 
elicit ;  the  stools  almost  never  can  be  regarded  as  charac- 
teristic ;  slight  tympany  is  another  symptom  upon  which, 
in  infants,  much  importance  cannot  be  placed.  We  have 
then,  I  take  it,  only  the  prolonged  febrile  reaction  becom- 
ing more  or  less  hectic  in  character,  the  somewhat  rapid 
emaciation,  and  more  or  less  tendency  to  diarrhoea.  We 
may  also  have,  but  only  in  the  small  proportion  of  cases, 
an  eruption  ;  in  a  larger  percentage,  indications  of  de- 
lirium ;  and  in  a  still  larger  percentage,  of  slight  bronchitis. 
These  are  not  very  definite  symptoms,  but  I  do  not  think 
that  practically  we  can  make  them  more  definite.  Never- 
theless, a  careful  observer,  after  excluding  other  causes  of 
trouble,  and  especially  in  the  presence  of  other  undoubted 
cases  of  the  disease,  is  justified,  I  think,  in  falling  back 
upon  the  diagnosis  of  typhoid  fever.  Several  such  instances 
have  occurred  to  me  in  my  practice.  I  have,  however, 
had  no  cases  in  which  there  was  any  actual  demonstration 
of  the  bacillus. 

Dr.  Northrup. — That  is  just  what  we  want.  Here 
are  Dr.  Winters,  Dr.  Huber,  Dr.  Seibert  and  others,  who 
represent  a  vast  clinical  experience.  I  should  like  to 
know  how  many  have  seen  cases  of  typhoid  below  two 
years.  Those  cases  of  Dr.  Earle's  are  undoubted  typhoid 
fever.  Chicago  is  so  full  of  typhoid  that  it  soaked  into 
them,  and  they  could  not  help  that,  but  thatis  exceptional. 

Dr.  Winters. — At  present  I  do  not  recall  a  single  in- 
stance of  typhoid  fever  in  a  child  under  two  years  of  age, 
though  I  should  be  inclined  to  say  that  in  all  probability 
I  have  seen  such  cases.  It  seems  to  me  that  the  reason 
given  by  Dr.  Blackader  with  reference  to  its  non-occur- 
rence in  children  under  two  years  of  age  is  a  very  good 
one,  that  they  eat  cooked  food  and  even  the  water  the 
children  are  given  to  drink  is  almost  always  boiled,  and 
therefore,  they  are  not  brought  into  contact  with  the 
bacilli  of  the  disease. 
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I  should  like  to  sa}'  a  word  with  reference  to  some  of 
the  diagnostic  points  of  typhoid  fever  which  have  been 
spoken  of  I  understood  Dr.  Biackader  to  say  that  we 
sotnctiincs  meet  with  the  rose-colored  spots,  and  Dr. 
Christopher  in  his  paper  stated  that  they  were  almost 
akvajs  present.  It  is  stated  by  very  good  observers,  and 
in  man}-  of  the  text-books,  that  the  rose-colored  spots  are 
frequently  absent  in  the  typhoid  fever  of  children.  I 
began  investigation  with  reference  to  the  diagnostic  symp- 
toms of  typhoid  fever  in  young  children,  with  the  belief 
thoroughly  fixed  in  m}^  mind  that  the  rash  was  very  often 
wanting.  I  can  now  assert  that  the  rash  is  almost  con- 
stantly present,  so  confident  am  I  of  this  that  I  should  not 
be  at  all  willing  to  make  a  positive  diagnosis  of  typhoid 
fever  in  young  children  in  the  absence  of  the  rash.  There 
are  two  peculiar  points  with  reference  to  this  rash,  these 
are,  first,  that  in  some  instances  there  are  very  few  spots, 
three  or  four,  perhaps,  and  not  observed  in  repeated  crops 
as  they  often  are  in  adults;  again,  there  are  other  cases, 
quite  as  numerous  as  the  former,  where  the  rash  is  very 
abundant,  the  entire  abdomen,  the  chest,  and  portions  of 
the  back  being  extensively  covered  with  rose-color.ed 
spots,  and  in  these  cases  the  spots  come  on  in  repeated 
crops  and  persist  throughout  the  time  that  the  lesion  in 
the  intestines  is  progressing.  And  again,  that  point  which 
was  made  by  Dr.  Christopher  with  reference  to  detecting 
these  spots,  one  which  I  have  observed  repeatedly  for 
years,  but  which  is  not  mentioned  in  the  text-books,  that 
this  spot  can  be  identified  by  placing  two  fingers  on  either 
side  of  it,  and  stretching  the  skin  and  causing  the  spot  to 
disappear  in  that  way,  when  you  would  not  perhaps  detect 
it  by  simple  pressure.  A  statement  was  made  in  Dr. 
Christopher's  paper  that  abdominal  distention  was  not  at 
'all  common  in  young  children.  It  seems  to  me  that  a 
considerable  distention  is  present  in  most  cases  of  typhoid 
fever.  One  statement  in  Dr.  Christopher's  paper  which 
was  contradictory  to  a  statement  made  by  Dr.  Earle  should 
be  taken  exception  to,  in  my  opinion,  that  is  with  refer- 
ence to  diet.  He  said  that  the  strict  rules  which  are 
observed  with  reference  to  the  typhoid  fever  of  adults  was 
not  necessary  in  the  typhoid  fever  of  children.  It  seems 
to  me  that  this  is  a  grievous  error,  and  that  the  law  laid 
down  by  Dr.  Earle  of  the  great  necessity  of  fluid  food 
throughout  the  disease,  until  the  child  has  been  free  from 
fever  several  days,  is  absolute. 
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Dr.  HuBER. — I  have  seen  very  few  cases  of  typhoid 
fever  in  children  under  two  years.  One  I  remember  very 
distinctly  in  your  (Dr.  Jacobi's)  service  in  the  old  college 
in  which  we  simply  made  the  diagnosis  of  gastro-intestinal 
disturbance,  and  itwas  only  when  you  pointed  out  certain 
features  that  its  typhoidal  character  was  recognized. 
Within  the  past  six  months  I  saw  another  instance.  In 
that  case  there  could  be  no  doubt  at  all  for  there  were  five 
older  children  sick  of  typhoid  fever  at  the  same  time,  and 
this  little  one  made  six.  Those  are  the  only  two  instances 
that  I  recall  at  the  present  moment  under  two  years  of 
age.  In  one  case  the  diagnosis  was  made  by  Dr.  Jacobi, 
and  in  the  other  case  there  were  five  others  sick  at  the 
same  time.     They  were  about  eighteen  months  old. 

As  regards  one  of  Dr.  Earle's  strong  points.  He  insists 
that  a  period  of  four  days  should  elapse  after  the  temper- 
ature falls  before  the  absolute  liquid  diet  be  changed  and 
the  little  patients  allowed  to  get  up.  I  think  this  period 
is  far  too  short.  I  can  recall  distinctly  two  cases  in  chil- 
dren between  eight  and  ten,  in  which  death  occurred  from 
not  observing  this  precaution.  In  one  instance  the  little 
one  had  been  free  from  fever  over  a  week;  injudiciously 
the  parents  had  allowed  him  to  use  a  velocipede.  The 
following  morning  peritonitis,  due  to  perforation,  devel- 
oped ;  death  within  twenty-four  hours.  I  remember  another 
case  in  which  a  child  had  also  been  free  from  fever  a  week 
or  so.  was  allowed  a  little  meat.  There  was  perforation 
and  death  shortly;  so  that  I  think  the  period  in  place  of 
being  under  a  week  certainly  ought  to  be  a  little 
longer. 

Dr.  Seibert. — I  may  have  seen  cases  of  typhoid  fever 
in  children  under  two  years  of  age.  I  distinctly  recollect 
that  I  never  made  that  diagnosis.  I  did  make  that  diag- 
nosis in  a  pair  of  twins  I  saw  a  year  ago  in  the  practice  of 
another  man.  In  that  family  typhoid  fever  had  been 
noticed  within  two  months  among  adults,  and  in  these  two 
children  all  symptoms  were  mild,  but  there  was  one  thing 
very  characteristic.  They  presented  direct  typhoid  symp- 
toms regarding  their  nervous  system  which  children  who 
suffer  from  gastric  fever,  even  continued  high  gastric  fever, 
hardly  ever  present,  I  mean  tremor  of  the  muscles,  stupor, 
etc.  How  far  that  diagnosis  was  correct  or  not,  of  course, 
must  be  left  in  doubt.  These  twins  were  two-and-a-half 
years  old.  I  recall  these  cases  because  but  four  weeks  ago 
I  saw  these  same  children  in  consultation  just  twenty-four 
hours   before   they  died  of  septic  scarlatina. 
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There  is  a  form  of  gastritis  or  gastric  fever  in  infants 
that  I  have  seen  a  few  times  within  the  fifteen  years  I 
have  been  in  practice,  that  I  have  termed  severe  acute 
gastritis  and  have  described  in  the  JaJirbucJi  fiir  Kindcr- 
lieilkunde  for  1884.  In  one  case  four  months  old,  the 
lowest  temperature  was  104°  and  the  highest  106.7°  i"^ 
eight  days.  It  was  the  eighth  day  when  I  saw  the  child. 
The  diagnosis  by  one  physician  was  typhoid  fever,  by  the 
other  intermittent.  There  was  no  swollen  spleen,  at  least 
it  could  not  be  felt.  The  child  would  play  with  its  fingers 
with  a  temperature  of  104°,  would  take  all  the  nourish- 
ment it  could  get  (mother's  milk),  and  only  had  two  or 
three  somewhat  cheesy  passages  in  twenty-four  hours; 
very  little  tympanites.  The  diagnosis  gastritis  was  made 
because  on  leaving  milk  away  for  twelve  hours,  the  tem- 
perature dropped  from  106^  F.  to  the  normal  without 
medication. 

Cases  of  this  kind  may  be  taken  occasionally  for  typhoid 
fever. 

I  would  like  to  make  one  or  two  remarks  in  regard  to 
the  treatment  of  typhoid  fever  in  children  or  adults.  I 
have  been  in  the  habit  of  treating  all  cases  of  typhoid 
fever  in  the  hospital  in  my  service,  as  well  as  in  private 
practice  for  the  last  five  years,  by  systematic  irrigations 
of  the  colon,' performed  according  to  the  severity  of  the 
case,  if  severe  three  times  a  day,  if  mild  twice  a  day,  if 
very  mild  once  a  day.  My  object  is  simply  to  take  away 
whatever  typhoid  poison  accumulates  in  the  lower  portion 
of  the  large  bowel,  because  absorption  takes  place  from 
there.  This  does  not  cure  the  disease,  does  not  abort  it, 
but  aids  in  taking  away  some  of  the  poison  that  may  re  • 
main  for  hours  in  the  body.  By  removing  it  the  danger 
of  absorbing  more  of  that  poison  is  certainly  limited.  This 
method  was  originated  by  Cantani,  who  used  it  in  cholera; 
Mosler  using  it  first  in  typhoid.  The  latter  made  the 
injections  with  tannic  acid.  I  make  them  with  plain 
water.  At  first  I  used  a  large  catheter.  I  abandoned 
that  because  I  had  a  large  haemorrhage  evidently  due  to 
touching  an  ulcer  in  the  colon  in  a  boy  of  ten.  My  ex- 
perience with  this  method  is,  that  tympanites  soon  sub- 
sides, diarrhoea,  if  intense,  certainly  gets  better  and 
insomnia  seems  to  be  influenced  by  it.  We  have  kept  the 
records  for  one-and-one-half  years  in  the  hospital.  We 
have  used  it  in  a  large  number  of  cases,  and  I  wish  some 
of  the  members  who  have  a  chance  would  try  that.  It 
certainly  would  not  harm  their  patients. 
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There  is  one  thing  I  have  not  done  in  the  last  two  years. 
Whenever  I  have  a  patient  with  diarrhoea,  distention  of 
the  abdomen,  intestines  and  stomach,  I  take  away  all 
milk  until  the  diarrhoea  has  ceased.  I  feed  the  patient  by 
fluid  diet,  white  of  eggs,  etc.,  but  take  away  milk  on  the 
same  principle  that  I  take  away  milk  in  children  suffering 
from  intestinal  catarrh.  It  has  served  me  well.  My 
other  treatment  is  simply  to  give  muriatic  acid.  I  have 
never  prescribed  an  antipyretic  in  typhoid  in  four  years, 
never  given  a  bath  except  to  wash  the  patient  for  clean- 
liness. 

Dr.  NORTHRUP. — May  I  ask  Dr.  Huber  what  he  regards 
the  one  constant  symptom  for  diagnosis  in  young  chil- 
dren, and  also  whether  he  can  percuss  out  an  enlarged 
spleen  in  an  infant. 

Dr.  Huber. — No,  sir;  I  cannot.  A  continuous  tempera- 
ture which,  after  a  careful  examination,  cannot  be  ex- 
plained on  any  other  ground,  and  the  existence  of  other 
cases  of  typhoid  fever  in  that  neighborhood,  under  such 
conditions  I  have  no  hesitation  in  making  the  diagnosis. 
The  examination  is  a  very  careful  one  and  the  diagnosis 
is  one  of  exclusion.  In  the  greater  number  of  cases  in 
recent  years  the  spots  were  present.  The  continuous 
temperature  is  the  most  constant  diagnostic  point. 

Dr.  Adams. — It  is  almost  impossible  to  discuss  logically 
a  question  of  this  kind,  owing  to  the  numerous  points 
brought  out  by  each  essayist.  In  the  first  place,  the  diag- 
nosis of  typhoid  fever  in  young  children  is  difficult  to 
make.  That  the  disease  may  occur  I  do  not  pretend  to 
question,  but  that  the  diagnosis  is  uniformly  made  I  do  very 
materially  question.  In  other  words,  if  many  of  these 
cases  of  typhoid  fever  in  children  under  two  years  of  age 
exist,  then  some  of  the  best  practitioners  that  I  know  have 
failed  to  make  the  diagnosis.  That  there  is  any  one 
constant  symptom  in  young  children  by  which  we  can 
positively  diagnosticate  the  disease — other  than  by  post- 
mortem appearances,  and  even  in  that  I  somewhat  agree 
with  what  Dr.  Northrup  has  said — for  I  have  seen  in  the 
Children's  Hospital,  during  the  past  sixteen  years,  in 
autopsies  there,  very  many  cases  that  have  proved  to  be 
cases  of  typhoid  fever  without  having  had  any  of  the 
symptoms  that  are  characteristic.  I  see  typhoid  fever  in 
young  children,  but  it  is  by  no  means  common.  I  have 
recently  had  rather  a  unique  experience  with  this  fever 
in  a  single  family,  and  although  having  the  utmost  con- 
fidence in  my  judgment,  the  members  have  positively  re- 


144        Christopher:    Typhoid  Fever  in  Infancy. 

fused  to  believe  my  statements  as  to  its  non-contagious- 
ness. We  are  taught  by  the  books  and  probably  by  our 
own  experience,  that  this  disease  is  communicated  gener- 
all}-  through  the  water,  or  that  the  poison  enters  the  sys- 
tem either  through  the  respiratory  or  alimentary  tract. 
I  was  attending  a  clerg}'man  in  consultation  who  had  the 
disease,  and  a  member  of  his  congregation,  a  patient  of 
mine,  had  visited  the  house  two  or  three  times,  but  had  not 
gone  into  the  sick-room.  In  about  two  weeks  I  was  called 
to  see  her  child,  that  had  been  complaining  for  several 
days.  There  was  a  history  of  decided  chilly  sensations 
but  no  rigors.  Child  was  four-and-a-half  years  old.  I 
found  a  very  high  temperature,  so  I  examined  the  patient 
very  carefully.  The  hyperpyrexia  persisted  for  three  days, 
but  the  tongue  was  perfectly  clean,  not  a  rose-spot,  no 
diarrhoea,  no  vomiting,  and  the  child  was  gradually 
becoming  worse.  The  temperature  had  remained  at  a 
high  point,  and  finally,  on  the  fourth  day,  as  the  abdomen 
was  distended,  the  child  delirious  and  the  tongue  perfectly 
clean,  not  red,  I  confessed  to  the  family  that  I  did  not 
know  what  the  trouble  was,  and  asked  for  a  consultation, 
which  was  refused.  The  fever  subsided  somewhat, 
diarrhcea  set  in  and  typhoid  fever  was  now  unmistakable. 
From  the  very  beginning,  when  I  first  saw  the  child  with 
the  high  temperature,  I  instructed  the  parents  to  disinfect 
the  evacuations  with  the  ordinary  commercial  carbolic 
acid  in  the  vessel  and  take  every  precaution  to  prevent 
the  spread  of  the  disease,  if  it  was  typhoid  fever,  for  I 
confess  I  suspected  it.  As  the  child  was  convalescing 
an  older  child  was  taken  with  the  disease.  Her  tempera- 
ture ran  up  and  I  left  her  with  an  evening  temperature  of 
106^  and  sometimes  higher,  and  in  the  morning  a  tempera- 
ture of  about  102.5°.  I^  this  case  the  house  was  built  by 
the  occupant,  who  is  a  builder,  and  is  furnished  with  the 
most  approved  plumbing.  It  was  inspected  by  the  health 
department  which  failed  to  find  any  local  cause.  I  inves- 
tigated the  milk  supply  and  the  man  who  supplied  the  milk 
had  not  had  any  typhoid  fever  on  his  farm,  and  its  origin 
from  the  milk  supply  would  be  excluded  because  the 
first  child  had  not  drank  milk  until  it  was  taken  sick.  As 
to  the  water  supply,  I  am  almost  afraid  to  open  my  mouth 
on  that  point  since  very  many  of  the  gentlemen  have  had 
an  unfortunate  experience  as  they  claim  with  Washington 
water.  We  think  that  Washington  water  is  not  produc- 
tive of  disease.  Of  course,  I  think  the  same  cause  prevailed 
in  both  cases. 
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With  regard  to  the  presence  of  typical  symptoms,  I  be- 
lieve they  are  not  always  present.  The  typical  symptoms 
which  we  teach  our  students  are  to  be  found  in  .adults,  I 
do  not  find  in  very  young  children.  Of  course,  above 
eight  years  we  get  very  many  of  these  symptoms.  In  one 
of  these  cases  (the  younger)  the  rose-spots  were  never 
present.  I  examined  carefully  every  day  and  failed  to 
find  them.  In  the  second  child  the  abdomen  and  chest 
were  perfectly  peppered  with  rose-spots  from  almost  the 
beginning  of  the  disease. 

I  am  very  glad  indeed  to  hear  Dr.  Seibert  come  out  so 
strongly  on  the  treatment  of  this  disease.  In  the  first 
place,  too  much  attention  is  paid  to  the  elevation  of  tem- 
perature, that  is,  to  a  high  temperature.  A  high  temper- 
ature does  not  necessarily  kill  ;  that  is,  a  continuous  high 
temperature  is  a  dangerous  symptom,  but  a  high  temper- 
ature in  the  afternoon  with  an  extended  daily  excursion 
in  typhoid  fever  is  not  dangerous.  Therefore,  I  should 
say  that  we  should  pay  more  attention  to  the  daily  ex- 
cursion in  the  treatment  of  the  disease  than  to  a  rela- 
tively high  exacerbation.  In  one  case  the  temperature 
was  los*^  or  106*,  and  she  was  delirious  several  days.  In 
her  sister,  an  older  child,  the  temperature  under  the  tongue 
ran  as  high  as  106.4°  without  the  slightest  manifestation 
of  cerebral  disturbance.  In  fact,  it  has  been  as  much  as  I 
could  do  to  keep  the  parents  from  yielding  to  her  request 
for  books  and  playthings.  The  tendency  of  the  average 
practitioner  is  to  give  something  in  the  afternoon,  because 
in  the  case  of  typhoid  fever  the  temperature  goes  to  a 
certain  point.  I  confess,  a  few  years  ago  it  was  my  routine 
practice  and  instruction  in  the  Children's  Hospital  to  let 
them  alone  if  the  evening  exacerbation  did  not  reach 
103°.  If  it  passed  beyond  103°  then  we  were  to  sponge 
with  alcohol  and  tepid  water  or  alcohol  and  bay-rum 
every  half  hour  until  the  temperature  was  reduced  below 
103"  F.  If  it  passed  beyond  104°  then  we  would  first 
try  quinine,  and  if  it  had  any  effect  all  right;  if  not,  we 
tried  phenacetine,  and  when  the  other  antipyretics  came 
out  I  tried  those,  but  with  some  unfortunate  results.  Some 
very  rapid  reductions  of  temperature  required  the  greatest 
care  to  resuscitate  the  children,  so  that  my  experience 
has  led  me  to  discard  as  routine  practice,  any  method 
of  treatment  so  far  as  antipyretics  or  drugs  are  concerned. 

With  regard  to  the  diet,  Dr.  Seibert  has  mentioned, 
that  very  many  times  our  liquid  diet  interferes  with  diges- 
tion and  causes  what  we  attribute  to  the  disease  process, 
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that  is,  it  causes  tympanites.  In  very  many  of  these 
cases  by  varying  the  diet  we  relieve  them.  Beef-tea  can 
be  given,  I  have  seen  beef-tea  produce  not  only  colic, 
but  very  violent  diarrhoea,  where  milk  would  act  very 
nicely,  and  I  have  seen  the  opposite;  and  where  one 
would  agree  and  the  other  would  not. 

I  think  that  Dr.  Earle  certainly  did  not  fear  relapses. 
Four  days  is  a  very  short  time  in  which  to  keep  a  child  on 
liquid  diet.  After  the  temperature  has  subsided  I  usually 
keep  them  flat  on  the  back  a  week,  and  on  the  same  kind 
of  diet,  gradually  returning  to  solid  food. 

With  regard  to  irrigation.  I  have  never  practiced  irri- 
gation for  typhoid  fever,  and  I  must  confess  that  while 
the  principle  of  treatment  would  strike  one  as  being 
particularly  good,  nevertheless,  I  should  hesitate  very 
much  to  recommend  this  in  young  children  for  more  than 
one  reason.  In  the  first  place,  the  object  is  to  keep  the 
intestinal  tract  as  quiet  as  possible,  that  is,  to  put  the 
intestine  in  a  splint,  so  to  speak.  Again,  I  have  never 
seen  a  young  child,  at  least  a  child  under  eight  years 
of  age,  that  would  submit  to  any  such  treatment.  It  is 
with  the  greatest  difficulty  sometimes  when  we  want 
to  give  injections  of  food  that  we  can  keep  them  still.  Of 
course,  if  the  child  is  very  low  you  might  possibly  do  it, 
but  if  it  is  rational  at  all  it  would  be  a  very  difficult 
matter  to  irrigate.  I  think  it  is  always  advisable  to  give 
intestinal  antiseptics. 

Dr.  XORTHRUP. — I  came  all  the  way  from  New  York  to 
ask  two  questions,  and  we  are  getting  at  it  gradually,  but 
I  beg  you  to  ask  this  section  to  answer  these  two  ques- 
tions: In  the  experience  ofthese  gentlemen  does  typhoid 
fever  occur  under  two  years  and  how  often;  second,  how 
do  you  detect  it } 

Dr.  Jacobi. — The  first  question  has  been  answered.  A 
few  gentlemen  have  made  the  statement  that  they  have 
seen  the  disease,  though  they  consider  it  to  be  rare  under 
two  years  of  age,  but  that  they  have  seen  it  and  made  the 
diagnosis.  The  second  question  was,  what  are  the  symp- 
toms by  which  you  recognize  it.  That  too  has  been 
alluded  to  by  every  one  of  the  speakers,  and  certainly 
they  have  done  their  best  to  explain  their  meaning. 

The  question  is  stated  by  Dr.  Northrup,  who  tells  us 
that  in  two  thousand  post-mortem  examinations  he  has 
not  found  positive  proof  of  a  single  case  of  typhoid  fever 
in  a  child  under  two  years,  and  in  many  more  thousands 
of  living  he  has  not  been  able  to  make  the  diagnosis,  nor 
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has  his  colleague,  Dr.  O'Dwyer,  in  the  same  institution. 
Does  it  ever  occur  in  the  practice  or  to  the  knowledge  of 
the  gentlemen  here  present.-"  Some  of  the  gentlemen 
have  answered  that  they  have  seen  cases,  but  that  they 
are  rare.  Then  the  question  is  whether  there  are  positive 
symptoms  by  which  to  recognize  the  diagnosis.  That  has 
been  answered  as  well  as  it  is  possible  to  answer.  So  you 
understand  the  point  now. 

Dr.  ROTCH. — I  should  say,  Mr.  President,  they  are  rare. 
The  diagnosis  has  to  be  in  young  babies  and  children  very 
much  the  same  as  in  the  abortive  types  of  typhoid  fever. 
We  know  how  difficult  it  is  to  make  a  diagnosis  in  the 
abortive  type.     Has  the  pathology  been  spoken  of  at  all.'' 

Dr.  Jacobi. — The  pathology  has  been  spoken  of. 

Dr.  ROTCH. — I  suppose  the  diagnosis  would  be  very 
closely  allied  with  the  pathology,  that  you  would  make 
your  diagnosis  from  the  pathological  conditions,  and  the 
pathological  conditions  are  very  slight  as  a  rule,  and 
hence  the  symptoms  would  be  slight  in  proportion,  there- 
fore, it  would  be  more  difficult  to  make  the  diagnosis.  In 
the  aborted  cases  of  typhoid  fever  in  the  adult,  we  arrive 
at  our  diagnosis  by  exclusion  in  a  large  number  of 
cases,  and  I  suppose  that  is  the  way  we  arrive  at  our 
diagnosis  in  the  young  baby.  Competent  observers  have 
reported  that  they  have  seen  cases. 

Dr.  Jacobi. — Dr.  Northrup  says  he  has  never  seen  a 
case.  Dr.  O'Dwyer  says  he  has  never  seen  a  case  after 
twenty  years  connection  with  the  asylum.  Dr.  Northrup 
makes  the  statement,  that  swelling  of  Peyer's  plaques  is 
not  a  distinctive  sign  of  typhoid  fever,  and  that  in  two 
thousand  cases  of  autopsies  he  has  found  the  swelling,  not 
the  ulceration  of  Peyer's  plaques,  one  hundred  and  fifty 
times;  so  that  the  swelling  of  Peyer's  plaques,  he  did  not 
speak  of  ulcerations,  certainly  is  not  a  conclusive  symp- 
tom. 

Dr.  RoTCH. — Has  any  one  else  seen  any  cases  of  autop- 
sies of  typhoid  fever  in  young  children.'  Have  any  others 
been  reported.'' 

Dr.  Jacobi. — They  have  not  been  reported  here,  but  a 
few  of  the  cases  reported  here  were  absolutely  conclusive 
as  to  the  nature  of  the  case. 

Dr.  ROTCH. — I  suppose  you  do  not  get,  as  a  rule,  ulcer- 
ation in  the  young  subject,  and  of  course,  Dr.  Northrup 
may  not  have  seen  the  cases,  but  there  are  rare  cases  of 
every  disease  and  you  have  to  take  the  experience  of  men 
all  over  the  world.     For  instance,  cases  of  acute  oedema 
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of  the  brain  coming  on  in  a  few  minutes  antl  producing 
death.  Some  ph\'sicians  hav^e  never  met  with  these  cases 
and  yet  they  occur.  In  children  the  t\^pe  of  typhoid  is 
mild  aborted  and  corresponds  to  the  disease  in  the 
adult,  running  a  short  course  and  the  diagnosis  being 
made  by  exclusion.  If  you  can  detect  the  enlarge- 
ment of  the  spleen  that  is  one  point.  If  you  do  not  detect 
it  that  does  not  militate  against  the  diagnosis,  for  so  many 
cases  of  enlargement  of  the  spleen  are  overlooked  and 
cannot  be  detected. 

Dr.  EaRLE. — We  would  like  to  hear  from  the  presiding 
officer. 

Dr.  Jacobi. — I  would  say  that  I  have  seen  typhoid 
fever  under  two  years,  have  made  the  diagnosis  and 
have  seen  a  few  autopsies.  The  diagnosis  in  most  cases  is 
first  suggested  by  exclusion.  When  you  see  a  case  that 
has  been  sick  for  some  time,  where  there  has  been  a  fever 
and  you  find  no  cause  for  that  fever,  no  local  disease,  you 
suspect  typhoid  fever  at  all  events.  It  may  be  some 
other  form  of  infectious  fever;  but  this  is  a  ground  that  I 
need  not  go  over.  It  suggests  itself  to  everybody.  Seven 
years  ago  I  published  (Archives  of  Pediatrics,  1885) 
the  report  of  twenty-five  cases  of  typhoid  fever,  of  which 
the  following  is  an  abstract.  The  cases,  however,  were  all 
more  than  four  years  old.  They  were  Bellevue  Hospital 
cases.  A  chill  was  known  to  have  existed  in  seven  out 
of  the  twenty-five ;  abdominal  pain  was  present  in  fourteen ; 
diarrhoea  in  fifteen;  constipation  in  six;  blood  in  the  stools 
in  three;  epistaxis  in  six;  spleen  enlarged  and  felt  in  six- 
teen; roseola  which  appeared  between  the  fifth  and  tenth 
day  and  lasted  from  five  to  ten  days  in  fourteen.  Still, 
the  mortality  was  twenty  per  cent.  These  were  cases 
over  four  years  of  age.  I  have  seen  them  below  that.  I 
have  seen  them  below  two  years,  and  the  case  of  a  baby 
that  died  at  the  age  of  three  weeks,  and  another  at  six 
weeks.  These  were  exceptional,  but  a  few  more  cases  of 
the  kind  are  on  record.  These  few  cases  have  been  well 
observed  and  autopsies  have  been  made  on  them. 

Now  in  regard  to  the  usual  way  in  which  to  make  the 
diagnosis.  If  I  see  a  case  that  has  lasted  for  a  little  while 
with  a  moderate  amount  of  fever,  one,  two,  three  or  four 
degrees  above  the  normal,  without  any  local  symptoms  to 
account  for  it,  I  should  suspect  the  fever.  If  I  found,  and 
in  a  number  of  cases  I  have  made  the  diagnosis  through 
that  symptom,  if  I  found  on  careful  observation  that  there 
are  two  temperature  curves  in  twenty-four  hours  for  days 
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in  succession,  it  is  typhoid  fever,  unless  there  were  a  very- 
good  reason  to  take  it  for  an  intermittens  duplex  which 
certainly  is  a  very  much  rarerandmore  dangerous  disease 
and  would  be  recognized  soon.  The  double  curve  means 
typhoid  fever.  Further,  if  I  found  in  such  a  doubtful  case 
that  a  fever  of  three,  four  or  five  degrees  is  exceedingly  well 
tolerated  by  the  child,  we  have  heard  that  a  temperature 
of  106^  and  more  was  well  tolerated,  that  the  child  wanted 
toys,  etc.,  there  is  a  strong  suspicion  that  it  is  typhoid 
fever.  There  is  not  a  disease  except  typhoid  fever,  in  which 
a  high  temperature  is  so  well  tolerated  provided  the  case  is 
uncomplicated,  x-l  high  temperature  lasting  long,  the  child 
feeling  perfectly  well  and  wantingto  play,  would  be  a  very 
strong  suggestion  to  me  that  that  was  typhoid  fever. 
When  there  is  double  curve  it  is  typhoid  fever.  When 
there  is  a  roseola  I  should  say  that  it  is  typhoid  fever.  When 
in  addition  to  that,  as  I  have  found  it  a  number  of  times, 
I  can  feel  the  spleen  under  the  ribs,  it  is  typhoid  fever,  so 
that  there  are  a  few  symptoms  at  all  events  which  are 
positive.  Now,  then,  there  is  another  symptom  which 
has  served  me  within  the  last  four  or  five  years,  that  is  the 
diazo  reaction.  It  is  not  always  conclusive,  for  several 
reasons.  In  the  beginning  of  typhoid  fever  it  is  not  con- 
clusive, about  the  end  of  typhoid  fever  it  is  no  longer  con- 
clusive, during  the  ten  or  twelve  intermediate  days  it  is  cer- 
tainly conclusive  in  the  large  majority  of  cases,  and  when 
you  find  it  and  can  exclude  pneumonia  or  acute  tubercu- 
losis it  means  typhoid  fever.  As  we  know  it  is  found  in 
acute  tuberculosisjust  as  well,  in  a  number  of  cases  of  infec- 
tious pneumonia  just  as  well,  but  when  those  two  can  be 
excluded  and  you  have  to  deal  with  a  case  that  has  lasted 
a  week  then  it  is  conclusive.  One  case  I  have  in  which 
that  led  me  to  the  diagnosis.  Those  are  all  the  points 
that  I  can  make.  All  the  rest  are  very  doubtful,  except 
the  presence  of  bacilli  in  the  stools  if  they  be  found. 
Roseola  will  not  alwa}^s  be  present. 

Dr.  Earle. — In  closing  I  have  but  a  few  remarks  to  offer 
and  they  will  be  directed  to  the  consideration  of  three 
topics  which  have  been  criticised  in  the  discussion ;  namely, 
relapses  and  diet,  and  finally  a  very  brief  consideration  as 
to  whether  children  under  two  years  of  age  are  ever 
afflicted  with  typhoid  fever.  I  was  afraid  of  relapses  and 
guarded  against  them  and  the  additional  diet  which  was 
allowed  at  the  end  of  two  full  days  without  fever,  was 
very  bland  and  easily  digested,  and  when  the  little 
patients  were  restricted  to  it,  as  far  as  mv  observation  ex- 
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tended,  no  relapse  took  place.  At  first  it  would  be  a 
little  milk  or  cream  toast,  then  the  following  day  a  softly 
cooked  egg,  and  the  third  day  a  baked  potato  with  con- 
siderable butter,  and  always  with  the  instructions  that  if 
flatulency  or  any  discomfort  was  produced  a  return  to 
fluid-food  must  take  place.  This  care  and  general  in- 
crease in  food  was  exercised  for  at  least  two  weeks  before 
they  were  taking  what  I  believed  was  sufficient  for  their 
nutrition. 

It  is  probably  hardly  worth  while  for  me  to  try  to  make 
Dr.  Northrup  believe  that  children  under  two  years  of 
age  have  typhoid  fever.  I  admit  the  value  of  his  very  ex- 
tended pathological  study  and  observation,  but  notwith- 
standing this  a  considerable  number  of  our  ablest  practi- 
tioners believe  they  have  seen  this  disease  in  children 
under  the  age  specified.  In  the  first  place  we  have  seven 
cases  from  Vogel,  eight  from  Henoch,  fifteen  from  Mont- 
mollin.  Murchison's  case  mentioned  in  Keating's  En- 
cyclopaedia, the  unpublished  case  of  mine  in  the  same 
volume,  two  or  three  case  by  Dr.  Jacobi  and  three  cases 
which  have  recently  taken  place  under  my  own  observa- 
tion. This  gives  us  thirty  seven  or  thirty-eight  cases  re- 
corded at  the  present  moment.  I  will  admit  that  there  is 
one  important  factor  lacking  in  probably  four-fifths  of 
these  cases,  that  is  the  presence  of  bacilli.  But  we  should 
remember  that  in  all  probability  the  majority  of  these 
cases  were  observed  long  before  we  depended  upon  this 
as  one  of  the  essential  factors  in  the  diagnosis  of  typhoid 
fever.  I  mentioned  in  the  body  of  my  paper  that  this  is 
the  particular  line  along  which  we  must  study.  More  re- 
cently however,  we  have  the  experiments  and  investiga- 
tions by  Ebert  which  comes  up  fully  to  our  diagnostic 
demands,  and  in  my  judgment  it  will  be  but  a  short  time 
before  we  are  in  possession  of  as  many  facts  regarding 
typhoid  in  infants  as  we  now  have  concerning  it  in  adults. 
We  will  never  see  as  many  among  infants  with  the  dis- 
ease because  their  exposure  to  the  infection  will  not  be  as 
frequent,  but  we  must  expect  an  occasional  case. 


ANEMIA  OF  TUBERCULOSIS. 

BY   B.  K.   RACHFORD,  M.D., 

Newport,  Kentucky. 
Clinician  to  Children's  Clinic,  Medical  College  of  Ohio,  Cincinnati,  Ohio. 

The  following  case,  with  which  I  introduced  my  sub- 
ject, is  rather  old  to  appear  in  pediatric  literature.  But 
it  was  the  study  of  this  case  which  led  me  to  make  the 
investigation  of  which  this  paper  is  a  preliminary  report, 
and  it  is  therefore  proper  that  it  should  serve  as  an  intro- 
duction to  a  subject  of  vast  importance  to  pediatrists,  viz., 
the  anaemia  of  tuberculosis. 

CASE.t — November  4th,  1891. — Miss  A.,  aet.  twenty, 
came  to  my  office  for  treatment.  All  of  her  family 
except  her  father  had  died  of  pulmonary  tuberculosis. 
Her  mother,  her  stepmother,  two  grown  brothers  and 
one  grown  sister  died  of  this  disease.  Three  of  these 
deaths  were  within  the  last  five  years,  and  she  was  at 
home  during  the  sickness  of  all  of  them.  Her  father  and 
herself  alone  survive,  and  the  father  is  at  present  confined 

■f  This  case  was  one  of  two  which  I  reported  in  the  JV.  Y.  Medical 
yournal.  May,  1892.  It  is  here  reported  in  greater  detail  and  for 
another  purpose. 
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to  his  room  with   puhnonai'}'  tuberculosis  and  she  nurses 
and  cares  for  him. 

A  worse  famih"  history,  with  more  constant  exposure 
to  the  tubercular  contagion  is  rarely  seen. 

Personal  Jiistory. — She  has  always  enjoyed  fairly  good 
health  ;  she  remembers  that  about  two  years  ago,  just 
following  the  death  of  her  last  brother,  she  was  not  quite 
well  for  a  short  time  and  had  some  "kernels"  in  her  neck; 
she  took  some  medicine  and  they  disappeared  and  she 
has  been  quite  well  until  within  the  last  three  months. 
During  this  time  she  has  had  more  or  less  dyspnoea  and 
pain  in  side  on  exercising,  but  she  thought  nothing  of 
these  symptoms  and  continued  looking  after  the  sick 
father  and  doing  the  work  about  the  house  ;  at  the  pres- 
ent time  these  symptoms  have  increased  to  such  an  ex- 
tent that  she  can  scarcely  "  keep  up." 

She  comes  to-day  complaining  of  great  weakness,  a 
tired  feeling,  considerable  dyspnoea,  some  pain  in  left 
side,  little  appetite,  sick  stomach  and  great  nervousness. 
There  is  no  fever  and  no  cough. 

The  menstrual  flow  during  the  last  few  months  has 
been  very  slight  and  almost  colorless.  Last  month  she 
had  "  no  show"  at  all. 

Physical  examination. — No  perceptible  disease  of  the 
lungs,  the  heart  sounds  normal,  lymphatic  glands  not 
noticeably  enlarged ;  the  most  pronounced  and  striking 
symptom  is  the  extreme  anemia,  as  manifested  in  the 
general  pallor  of  the  skin  and  loss  of  color  in  the  mucous 
membrane. 

Examinatioji  of  blood. — Only  twenty-five  per  cent,  of 
hasmaglobin  and  1,680,000  red  corpuscles  to  the  cubic 
millimetre. 

Treatment. — Three  grains  of  reduced  iron  and  one- 
fortieth  grain  arsenious  acid  three  times  a  day. 

November  i8th. — Ha;maglobin  thirty  per  cent.  She 
thinks  she  is  a  little  better ;  changed  treatment  to  sac- 
charated  carbonate  of  iron,  ten  grains  three  times  a  day. 

November  29th. — Hsemaglobin  forty  per  cent.  Is  much 
better;  can  do  her  housework  without  much  fatigue,  but  she 
is  still  very  pale  and  has  some  dyspnoea  on  exercise.  On 
the  23d  she  had  "some  show"  at  her  menstrual  time  last- 
ing a  few  hours. 

December  1st. — Haemaglobin  fifty-two  per  cent.  Im- 
proving in  everyway;  eats  and  sleeps  well;  nervousnessand 
shortness  of  breath  are  rapidly  disappearing.  She  is  getting 
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tired  of  the  medicine.  Changed  treatment  to  Warner's 
compound  chalybeate  pills,  two  after  each  meal. 

December  loth. — H^emaglobin  sixty-five  per  cent.  She 
says  she  is  well  and  that  it  is  not  necessary  for  her  to  continue 
taking  medicine.  She  was  persuaded  to  continue  treat- 
ment from  this  time  on,  because  she  could  see  for  herself 
in  the  haemaglobinometer  that  her  blood  had  much  less 
color  than  it  ought  to  have,  and  as  she  had  noted  with 
me  from  time  to  time  the  gradual  increase  in  the  color  of 
her  blood,  she  was  the  more  easily  induced  to  continue 
the  treatment. 

December  17th. — Hasmaglobin  seventy  per  cent. 

December  29th. — Haemaglobin  seventy-eight  per  cent. 
Changed  treatment  to  three  grains  reduced  iron,  one- 
twentieth  grain  arsenious  acid,  three  times  a  day. 

January  i8th. — Hsmaglobin  ninety  per  cent.  Last 
monthly  time  was  normal. 

February  ist. — Haemaglobin  ninety  per  cent.  Stopped 
all  medicine  after  nearly  three  months  of  continuous  treat- 
ment. 

February  17th. — Haemaglobin  ninety  per  cent.  Corpus- 
cles, 4,000,000  to  the  cubic  mm.  She  is  "perfectly  well ;  " 
she  "put  in"  a  load  of  coal  during  the  past  week  without 
getting  tired. 

March  loth. — Girl  remains  well.  She  is  kept  closely 
at  home  nursing  her  father,  who  is  confined  to  bed  with 
consumption. 

March  i8th. — She  has  not  been  taking  medicine  for 
about  seven  weeks  ;  she  says  she  is  well.  Examined  her 
blood  and  was  surprised  to  find  only  sixty-five  per  cent, 
of  haemaglobin  and  3,200,000  red  corpuscles  to  the  cubic 
mm.  She  went  two  weeks  over  her  last  monthly  time 
and  it  was  very  scanty.  She  protests  that  she  is  not  at 
all  sick,  but  I  again  prevailed  on  her  to  take  medicine  so 
as  to  keep  her  blood  state  up  as  near  the  normal  as  possi- 
ble during  the  time  she  was  nursing  her  father.  I  again 
gave  her  iron  and  arsenious  acid. 

March  30th. — Haemaglobin  ninety  per  cent.  Feels  well; 
discontinued  medicine  and  ordered  to  report  in  two 
weeks. 

In  this  case  I  would  call  special  attention  to — ist,  the 
very  bad  tubercular  history ;  2d,  the  constant  exposure 
to  contagion;  3d,  the  "kernels"  in  her  neck  two  years 
ago ;  4th,  no  evidence  of  pulmonary  or  glandular  tuber- 
culosis at  the  present  time  ;    5th,  the  state  of  the  blood 
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(twenty-five  per  cent,  of  haemaglobin);  6th,  the  improve- 
ment of  the  blood  state  after  treatment  (ninety  per  cent, 
of  hxmaglobin);  7th,  the  rapid  diminution  in  haemaglobin 
after  treatment  was  discontinued  (to  sixty-five  per  cent, 
in  seven  weeks);  8th,  absence  of  symptoms  when  blood 
contained  sixty-five  per  cent,  or  more  of  haemaglobin  ; 
9th,  the  remarkable  fact  that  this  girl  has  escaped  pul- 
monary tuberculosis  for  so  long  a  time. 

The  relationship  of  anemia  to  tuberculosis  in  this  case 
is  by  no  means  clear,  and  it  was  for  the  purpose  of  inquir- 
ing into  this  relationship  and  answering  certain  other 
questions  suggested  by  this  case  that  the  investigation, 
of  which  I  here  present  a  preliminary  report,  was  begun. 

The  table  below  comprehends  166  blood  examinations; 
164  of  these  were  convent  girls  ;  Nos.  i  and  2  were  private 
cases.  The  great  majority  of  the  girls  examined  were 
between  the  ages  of  twelve  and  eighteen.  The  convent 
girls  were  examined  ^t  the  Convent  of  Good  Shepherd  in 
Cincinnati,  Ohio,  and  Newport,  Ky.  All  except  thirty- 
six  of  these  girls  belong  to  the  reform  class;  this  class  is 
made  up  of  young  girls  who  have  gone  astray  and  are 
placed  in  the  convent  for  reformation.  The  girls  of  this 
class,  therefore,  do  not  enter  the  convent  until  they  are 
from  ten  to  fifteen  years  of  age.  The  lives  of  most  of 
these  girls  prior  to  the  entering  of  the  convent  is  one 
of  wretchedness  ;  many  of  them  no  doubt  lived  in  badly 
ventilated  apartments  surrounded  by  sickness,  poverty 
and  crime.  These  facts  are  of  much  importance  in  study- 
ing the  physical  condition  of  these  girls.  The  thirty-six 
referred  to  as  not  belonging  to  the  reform  class  are  in 
the  "preservation  class;"  this  class  is  made  up  of  home- 
less girls  who  have  been  taken  when  quite  young,  some 
of  them  entering  the  convent  at  the  age  of  three,  four  and 
five  years.  Most  of  the  girls  in  this  class  have,  therefore, 
grown  up  in  the  convent,  and  have  had  good  food  and 
proper  hygienic  surroundings.  In  the  table  these  girls 
are  marked  with  a  star  (*). 

The  following  information  is  embraced  in  this  table  : 
The  name,  age,  length  of  time  in  convent,  family  history 
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of  tuberculosis,  exposure  to  the  tubercular  contagion,  age 
at  first  menstruation,  regularity  or  irregularity  of  the 
menstrual  function,  percentage  of  haemaglobin,  number 
of  corpuscles  in  some  of  the  cases,  and  points  in  the  per- 
sonal history  in  each  case. 

The  following  table  was  arranged  by  Dr.  Robert 
Carothers,  who  assisted  me  in  this  work. 

The  166  cases  recorded  below  were  taken  just  as  they 
came  in  the  two  convents  ;  they  were  not  selected  cases. 
All  of  them  considered  themselves  fairly  well  and  worked 
every  day,  and  none  of  them  were  under  treatment  at  the 
time  examined. 

On  close  examination  a  few  of  these  girls  were  found 
to  have  a  cough,  pain  in  the  side  and  dyspnoea  on  exer- 
cise ;  but  these  symptoms  were  not  complained  of  and 
they  would  not  have  told  them  unless  closely  questioned. 

As  one  would  expect,  the  family  history  of  many  of 
these  girls  is  absolutely  negative,  but  by  careful  inquiry 
and  with  the  kind  assistance  of  the  Sisters  of  the  Good 
Shepherd,  I  obtained  a  fairly  good  family  history  of  many 
of  them. 

In  fifty-eight  cases  the  family  history  was  negative  ;  in 
thirty  the  family  history  was  good,  no  tuberculosis,  and 
in  seventy-eight  there  was  a  family  history  of  tuber- 
culosis. 

In  the  seventy-eight  cases  with  tuberculous  family 
histories  the  average  amount  of  haemaglobin  was  /Sf  per 
cent.  In  the  fifty-eight  cases  with  negative  family  histories 
the  average  amount  of  hsemaglobin  was  851  per  cent. 
In  the  thirty  cases  with  non-tubercular  histories  the 
average  amount  of  hcnemaglobin  was  eighty-eight  per 
cent. 

These  figures,  so  far  as  they  go,  indicate  that  family 
tuberculosis  predisposes  to  anaemia,  but  they  are  subject 
to  this  criticism,  that  there  may  have  been  sufficient  active 
tuberculosis  in  Class  i  (with  tubercular  histories)  to 
account  for  the  ten  per  cent,  diminution  of  haemaglobin 
in  the  class.  These  figures  are  alone,  therefore,  of  little 
value  in   solving  the   problem  of  the  relationship  of  the 
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anaemia  to  the  tuberculosis.  But  if  we  exclude  all  the 
cases  of  tuberculosis  and  scrofula  found  in  the  tables, 
we  find  that  the  above  percentages  are  not  materially 
changed — we  then  have  sixty-nine  cases  with  tubercular 
family  histories,  but  having  no  apparent  tuberculosis  with 
an  average  of  80^  per  cent,  of  haemaglobin.  This  per-- 
centage,  when  compared  with  the  eighty-eight  per  cent, 
in  the  thirty  cases  with  non-tubercular  histories,  affirms 
the  conclusion  arrived  at  above  that  there  is  a  relation- 
ship between  tuberculosis  and  anaemia,  apart  from  the 
anaemia  that  is  produced  by  apparent  active  tubercular 
disease. 

By  further  study  of  the  table  we  learn  that  fifty-two  of 
the  166  girls  examined  were  decidedly  anaemic,  having 
seventy-five  per  cent,  less  of  haemaglobin.  Of  the  fifty- 
two  anaemic  cases  only  four,  or  about  seven-and-a-half 
per  cent.,  have  good  family  histories,  no  tuberculosis ; 
twelve,  or  about  twenty-three  per  cent.,  had  negative 
family  histories,  and  thirty-six,  or  about  seventy  per 
cent.,  had  tubercular  family  histories.  Among  the  re- 
maining 1 14  cases  with  more  than  seventy  per  cent,  of 
haemaglobin  there  were  twenty-six,  or  twenty-three  per 
cent.,  with  non-tubercular  histories;  forty-five,  or  about 
thirty-nine  per  cent.,  with  negative  histories,  and  forty- 
three,  or  about  thirty-seven-and-a-half  per  cent,  with 
tubercular  histories.  Here  we  have  two  sets  of  figures 
worth  comparative  study,  which  we  may  for  convenience 
arrange  in  the  following  manner  : 


N( 

D  tubercular 

Tubercular 

Negative 

family  history. 

family  history. 

family  history. 

52  cases,  anaemia  with  less  than 

75\Hb.,        .... 

1\% 

70% 

23% 

114    cases,     non-anaemic,    with 

more  than  75%  Hb. 

23   % 

37% 

39% 

The  contrast  between  these  two  sets  of  figures  is  strik- 
ing and  the  percentages  are  made  from  a  sufficient  num- 
ber of  cases  to  make  their  study  valuable.  These  figures 
again  show  that  there  is  a  relationship  between  family 
tuberculosis    and    anaemia ;    a  very  small   percentage   of 
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anaemia  cases  have  a  family  history  free  from  tuberculo- 
sis, and  a  comparatively  large  percentage  of  the  non- 
anaemic  cases  have  good  family  histories.  We  conclude, 
therefore,  that  girls  from  tubercular  stock  are  much  more 
likely  to  be  anaemic  than  girls  from  non-tubercular  stock, 
or  in  other  words,  that  family  tuberculosis  is  one  of  the 
great  sources  of  anaemia. 

The  following  diagram  is  made  from  the  same  group  of 
cases,  except  that  all  the  cases  of  apparent  pulmonary 
and  glandular  tuberculosis  have  been  omitted.  It  will  be 
seen  that  this  omission  does  not  materially  alter  the  fig- 
ures given  above. 

No  tubercular  Tubercular  Negative 

family  history.         family  history.         family  history. 

37  anaemic  cases,  75%  or  less 
of  Hb.,  with  no  apparent  tu- 
berculosis,      ....         iW  12%  20^% 

IDG  non-ansemic  cases.  More 
than  75%  of  Hb.,  with  no 
apparent  tuberculosis     .         .         25%  40%  45/o 

The  contrast  in  these  two  sets  of  figures  is  just  as 
striking  as  in  those  given  above,  and  these  clearly  prove 
that  girls  from  tubercular  stock,  even  though  they  be 
apparently  free  from  tuberculosis,  are  very  much  more 
likely — in  the  ratio  of  seventy-two  to  seven-and-three 
quarters  per  cent. — to  be  anaemic  than  girls  with  non- 
tubercular  family  histories.  This  gives  great  importance 
to  the  tubercular  or  non-tubercular  family  histories  in 
anaemic  cases,  since  family  tuberculosis  is  here  shown  to 
be  one  of  the  important  causes  of  ansemia. 

Let  us  now  give  attention  to  the  cases  of  tuberculosis 
found  in  the  tables.  There  are  eight  cases  of  glandular 
tuberculosis  with  no  pulmonary  disease  (Nos.  7,  8,  9,  17, 
25,  36,  42,  48).  Case  34  is  excluded  because  she  had 
been  taking  iron  for  some  time.  The  average  amount  of 
haemaglobin  in  these  cases  was  fifty-seven  per  cent. 

There-  are  ten  cases  of  pulmonary  tuberculosis  with 
evidence  of  scrofula  (Xos.  22,  24,  26,  28,  41,  81,  82,  96, 
98,  99)  and  the  average  amount  of  haemaglobin  in  these 
cases  was  eighty  per  cent. 
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Fifty-seven  per  cent,  of  h.tmaglobin  in  cases  of  scrofu- 
losis  and  eighty  per  cent,  in  the  cases  of  pulmonary  tuber- 
culosis make  indeed  a  striking  contrast  and  these  figures 
seem  to  show  that  it  is  rather  tubercular  disease  of  the 
lymphatics  than  tubercular  disease  of  the  lungs  that  pro- 
duces the  most  pronounced  anaemia. 

The  cases  of  scrofulosis  included  in  these  tables  were 
by  no  means  aggravated  ones.  They  did  not  complain 
of  being  sick  and  were  not  under  treatment  at  the  time 
examined.  The  diagnosis  of  scrofula  was  made  by  the 
previous  history,  old  scrofulous  scars  and  enlarged 
glands. 

The  cases  of  pulmonary  tuberculosis  were  also  in  a 
semi-latent  stage.  They  complained  of  pain  in  the  side 
and  dyspnoea  on  exercise,  all  of  them  had  a  slight  cough 
and  four  of  them  had  had  h.'emorrhages.  These  symptoms 
and  the  physical  signs  sufficient  to  make  a  diagnosis. 

Three  of  the  girls  of  this  class,  within  a  month  after  the 
examination,  developed  a  sharp  attack  of  pulmonary  tuber- 
culosis following  the  influenza.  The  cases  in  the  two 
groups  are,  for  the  reasons  given,  fit  cases  for  compari- 
son. Advanced  and  active  scrofulosis  is  not  here  compared 
with  mild  and  latent  pulmonary  tuberculosis  ;  neither  is 
latent  scrofulosis  compared  with  a  very  advanced  and 
active  pulmonary  tuberculosis. 

But  if  there  is  a  difference  in  degree  in  these  two 
groups,  I  think  that  so  far  as  external  symptoms  and 
signs  go  the  pulmonary  cases  are  the  more  pronounced. 
But  from  a  critical  study  of  these  cases  which  are  not 
selected,  but  taken  as  they  come  from  166  examina- 
tions, I  see  no  reason  to  doubt  the  correctness  of  the 
above  figures.  I  think,  therefore,  that  the  table  presented, 
so  far  as  it  goes,  seems  clearly  to  show  that  tubercular 
disease  of  the  lymphatic  tissues  causes  a  great  reduction 
in  the  amount  of  ha^maglobin  in  the  blood,  and  that  begin- 
ning tuberculosis  of  the  lungs  may  cause  very  little  if  any 
reduction  at  all. 

Case  No.  19,  with  history  of  previous  haemorrhage,  the 
amount  of  hjemaglobin  was  normal. 
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While  it  is  not  the  purpose  of  this  paper  to  inquire  into 
all  the  causes  of  anaemia,  it  must  be  noted  that  in  the 
group  of  cases  presented,  family  tuberculosis  so  over- 
shadows all  other  causes  that  their  consideration  becomes 
a  matter  of  secondary  importance.  If  we  study  the  influ- 
ence of  lack  of  food  and  bad  hygiene  in  producing  anae- 
mia in  these  girls  before  they  entered  the  convent,  we 
find  that  those  that  suffered  most  from  these  causes  before 
entering  the  convents,  and  were  the  slowest  to  recover  from 
the  effect  of  these  influences  after  entering  the  convent,  were 
the  girls  with  tubercular  family  histories,  I  am  led  by  this 
investigation,  therefore,  to  believe  that  while  lack  of  food 
and  bad  hygiene  are  undoubtedly  direct  causes  of  anaemia, 
it  is  probable  that  the  most  deleterious  influence  of  these 
factors  is  exerted  in  an  indirect  way  by  predisposing  to 
and  prolonging  attacks  of  tuberculosis.^  This  is  more 
evident  if  we  note  the  fact  that  anaemic  girls  with  non- 
tubercular  histories  ordinarily  recover  rapidly  after  enter- 
ing the  convent.  In  this  connection  we  may  call  attention 
to  the  fact  that  of  the  non-tubercular  cases  with  good 
family  histories  the  lowest  percentage  of  ha^maglobin 
was  seventy  per  cent,  and  the  next  lowest  seventy-five 
per  cent. 

Chronic  diarrhoea,  which  is  spoken  of  as  one  of  the 
causes  of  anaemia,  existed  in  only  one  case  (No.  20), 
but  this  case  also  had  a  bad  tubercular  family  history. 
If  there  be  other  factors  in  producing  the  anaemia  in  the 
group  of  cases  I  have  here  reported  I  have  failed  to  dis- 
cover them.  Clearly  then,  we  may  conclude  that  the 
above  table  establishes  a  most  important  relationship 
between  anaemia  and  family  tuberculosis.  But  we  have 
yet  to  answer  the  most  important  query.  How  is  the 
anaemia  produced  in  those  cases  that  have  no  apparent 
tubercular  disease  !     Is  the  ansemia  a  pre-tubercular  con- 

J  It  may  be  here  noted  that  tuberculosis  is  probably  a  much  more 
important  factor  in  producing  anaemia  among  convent  girls  than  it  is 
in  the  cases  one  sees  in  private  practice,  because  of  the  fact  that  most 
convents  are  notoriously  tubercular  communities  ;  but  this  would  not 
detract  from  the  relative  value  of  the  figures  given. 
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dition  the  result  of  some  mysterious  inheritance,  or  is  it 
due  to  a  secret  or  hidden  tuberculosis  of  the  deep  lym- 
phatics or  other  blood-forming  organs  ? 

We  may  now  intelligently  answer  this  question  in  the 
light  of  the  two  propositions  heretofore  established,  viz.: 
1st.  Family  tuberculosis  is  one  of  the  great  sources  of 
anemia.  2d.  Tubercular  lymphatic  disease  causes  pro- 
found anemia,  while  beginning  pulmonary  tuberculosis 
may  not  produce  anaemia. 

In  considering  these  propositions  one  is  led  to  the 
opinion  that  the  anaemia  in  apparently  non-tubercular 
girls  coming  from  tubercular  stock  is,  when  not  readily 
explainable  by  other  causes,  very  probably  due  to  a  deep- 
seated  and  hidden  glandular  tuberculosis. 

Further  light  may  be  thrown  on  this  question  by  study- 
ing in  the  table  the  cases  of  anaemia  (below  seventy  per 
cent.)  that  have  tubercular  family  histories  but  are  them- 
selves apparently  free  from  active  tuberculosis  ;  there  are 
eighteen  such  cases  and  all  of  them  except  four  were 
exposed  to  the  contagion  of  tuberculosis  by  living  in  a 
house  with  a  person  sick  of  this  disease.  In  the  four  not 
exposed§  the  average  percentage  of  hsemaglobin  was 
64.5  per  cent.  In  the  fourteen  exposed  the  average  per- 
centage of  hsemaglobin  was  fifty-seven  per  cent.  These 
averages,  together  with  the  fact  that  all  the  cases  (5  in 
number)  having  fifty-five  per  cent,  and  less  of  haemaglo- 
bin  are  in  the  exposed  class  seem  to  indicate  that  expos- 
ure to  tubercular  contagion,  as  well  as  the  tuberculous 
family  history,  plays  a  role  in  producing  the  anaemia. 
This  is  strongly  confirmatory  of  the  opinion  expressed 
above  that  anaemia  is  due  to  a  deep-seated  disease  of  the 
blood-forming  organs. 

Another  very  important  point  bearing  on  this  question 
is  that  some  of  these  apparently  non-tubercular  girls  give 
on  close  questioning  a  history  of  having  had,  several 
years  ago,  "some  kernels  in  the  neck."  In  such  a  case, 
with  a  history  of  previous  external   lymphatic   enlarge- 

§  By  "  not  exposed  "  is  meant  that  they  did  not  live  for  any  length 
of  time  in  the  room  of  one  sick  of  tuberculosis. 
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ment,  it  requires  no  stretch  of  the  imagination  to  believe 
that  the  anemia  is  due  to  some  hidden  tubercular  pro- 
cess. The  case  reported  at  the  beginning  of  this  paper 
is  an  example  of  this  kind.  This  girl  had  the  worst  pos- 
sible family  history  and  she  had  been  constantly  exposed 
to  the  contagion  of  tuberculosis  for  years.  Notwith- 
standing these  facts,  when  she  presented  herself  to  me 
for  treatment  there  was  no  evidence  of  tubercular  disease 
other  than  the  pronounced  ansmia  (only  twenty-five  per 
cent,  of  haemaglobin).  But  this  girl  two  years  before 
"had  kernels"  in  her  neck  caused  no  doubt  by  tubercu- 
losis of  the  lymphatic  glands,  and  there  is  now  no  doubt 
in  my  mind,  for  the  reasons  given  in  this  paper,  but  that 
her  present  anaemic  condition  is  due  to  a  tuberculous  dis- 
ease of  the  deep  lymphatics.  This  view  of  the  case  also 
explains  why  there  is  so  great  a  falling  off  in  the  amount 
of  haemaglobin  in  her  blood,  when  the  iron  is  discon- 
tinued. 

From  all  the  arguments  presented  in  this  paper,  I  think 
I  am  justified  in  the  conclusion  that  pronounced  ancemia, 
without  apparent  cause,  is  strongly  suggestive  of  concealed 
tuberculosis. 

There  is  another  question  of  great  importance  which 
may  here  be  inquired  into.  Why  has  this  girl,  whose 
history  I  have  .recorded,  escaped  pulmonary  tuberculosis.? 
Bearing  on  this  question,  Hayem  says:  "The  chlorotic 
ground,"  in  some  instances,  "seems  to  be  unfavorable  to 
the  development  of  the  tubercle  bacillus."  He  here  uses 
the  term  "chlorotic"  as  synonymous  with  the  term 
"chloro-anaemic,"  which  he  uses  to  describe  the  anaemic 
condition  associated  with  tuberculosis.  In  some  instances 
he  believes  that  the  anaemia  occurring  in  those  of  tuber- 
cular stock  not  only  is  not  caused  by  tuberculosis  but 
actually  protects  against  this  disease  by  furnishing 
"ground  unfavorable  to  the  development  of  the  tubercle 
bacilli."  In  other  instances  he  believes  the  anaemia  is 
a  pre-tubercular  condition  which,  after  the  onset  of  the 
disease,  either  may  or  may  not  increase  in  severity  with 
the  progress  of  the  disease.     In  still  other  instances  he 
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looks  upon  the  an;umia  as  a  symptom  of  active  pulmonary 
or  other  tuberculosis  which  progresses  with  the  disease. 
These  various  relations  between  anaemia  and  tuberculosis, 
together  with  the  various  forms  of  tubercular  chloro-anas- 
mia  (simple  ana.'mia,  chlorosis  and  pernicious  anaemia) 
which  Hayem  so  indefinitely  describes,  leaves  one  in 
as  much  doubt  as  ever  as  to  the  value  and  meaning  of 
anaemia  in  the  study  of  tuberculosis.  But  it  was  not  to 
offer  a  criticism  on  the  work  of  Hayem  that  the  above 
references  are  made,  but  rather  to  confirm  in  a  modified 
form,  his  observation  that  "chloro-ana^mia"  in  some 
instances  "seems  to  protect  against  tuberculosis."  I  also 
have  observed  that  some  of  these  ana,"mic  girls  with  tuber- 
cular family  histories,  even  though  they  may  be  repeat- 
edly exposed  to  tubercular  contagion,  escape  active  pul- 
monary tuberculosis  for  a  surprisingly  long  time.  The 
case  reported  is  a  striking  example.  But  in  the  light  of 
the  preceding  argument  I  believe  that  it  is  not  the  anae- 
mia, as  Hayem  supposes,  that  gives  the  protection,  but  it 
is  the  cause  of  the  anaemia,  viz.,  the  deep-seated  and 
glandular  tuberculosis  or  hidden  scrofula. 

In  this  connection  may  be  mentioned  an  oft-repeated 
clinical  observation  that  children  who  have  recovered 
from  an  attack  of  scrofulosis  seem  to  have  a  partial 
immunity  against  pulmonary  tuberculosis  and  I  may  add, 
by  way  of  parenthesis,  that  the  conferring  of  immunity 
from  pulmonary  tuberculosis  by  an  attack  of  scrofulosis 
is  not  inconsistent  with  the  most  rational  theories  ||  of 
immunity  as  they  are  taught  to-day. 

The  above  explanation  is  given  because  it  offers  a  sat- 
isfactory explanation  of  Hayem's  apparently  inconsistent 
observation,  that  in  certain  cases  the  anaemia  protects 
against  tuberculosis;  for  surely  it  is  difficult  to  believe 
that  the  ansemia  itself  could  in  any  way  protect  against 
the  tuberculosis,  but  it  is  not  difficult  to  understand  that 
the  deep-seated  glandular  tuberculosis  which  is  the  cause 

II  See  my  paper  "The  Mechanism  of  Immunity,"  Philadelphia  Medi- 
cal News,  1892. 
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of  the  anaemia  may,  when  recovered    from,   offer    some 
protection  against  pulmonary  tuberculosis. 

In  this  paper  the  term  anaemia  has  been  used  in  a  gen- 
eral sense  and  refers  only  to  the  diminution  in  the  amount 
of  haemaglobin  in  the  blood  and  has  no  reference  to  the 
number  of  corpuscles.  Although  my  observations  on  the 
classification  of  the  anzemia  of  tuberculosis  are  not  yet 
ready  for  publication,  they  lead  me  to  believe  that  the 
typical  anaemia  of  tuberculosis  approaches  more  nearly 
simple  anaemia  than  chlorosis,  while  in  many  instances 
the  reduction  of  corpuscles  does  not  correspond  to  the 
reduction  in  haemaglobin,  often  being  less  or  rarely 
greater ;  yet  this  difference  is  not  so  great  as  to  approach 
either  the  chlorotic  type  on  the  one  hand  or  pernicious 
anaemia  on  the  other. 

Cases  of  chlorosis,  however,  do  occur  and  they  are  as 
a  rule  of  more  than  ordinary  interest  and  are  very  sug- 
gestive of  the  importance  of  this  field  of  work  ;  for  exam- 
ple, one  case  of  simple  anemia  was  treated  with  iron 
until  the  amount  of  haemaglobin  had  reached  seventy-five 
per  cent.  Under  the  iron  the  corpuscles  had  increased 
proportionately,  the  iron  was  discontinued  and  arsenic 
was  given  for  three  weeks.  At  the  end  of  this  time  the 
number  of  corpuscles  was  4,500,000  to  cm.  and  the 
*  amount  of  haemaglobin  had  remained  the  same,  seventy- 
five  per  cent.  This  case  had  under  arsenic  passed  from 
simple  anaemia  to  one  of  chlorosis.  Another  easel 
in  which  menorrhagia  was  a  prominent  symptom  was 
decidedly  chlorotic.  Another  very  instructive  case  IF  01 
chlorosis  in  a  colored  child  nine  years  of  age  was  one  of 
hip-joint  disease,  with  extensive  lymphatic  involvement. 
The  long-continued  suppuration  (three  years)  in  this  case 
had  been  followed  by  amyloid  disease  of  the  liver  and 
kidneys.  The  liver  in  this  case  is  enormously  enlarged, 
occupying  almost  the  entire  abdomen.  The  possible 
connection  in  this  case  between  the  destruction  of  the 
liver  function  and  the  chlorotic   condition  of  the  blood 

^  These  cases  are  not  included  in  the  tables.  They  belong  to  another 
group  of  cases  examined  later. 
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offers  a  tempting  field  for  speculation.  These  interesting 
chlorotic  cases  are,  as  I  have  said,  the  exception  and  not 
the  rule,  and  simple  anaemia  is  the  characteristic  anaemia 
of  tuberculosis. 

As  confirming  the  conclusions  heretofore  arrived  at, 
the  following  points  taken  from  the  following  table  are 
worthy  of  note  : 

25  cases  with  tubercular  family  histories  have  an  average  of  75^  Hb. 
17      "         "      negative  "  "  "  "  88^     " 

II       "         "      good  "  "  "  "  92i     " 

Excluding  the  cases  oi apparent  pulmonary  and  glandu- 
lar tuberculosis  we  have 

11  cases  with  tubercular  family  histories  have  an  average  of  72    y^  Hb. 

12  "         "     negative  "  "  "  "  ^^\%    " 
II       "         "     good                  "             "             "                 "  92^%    " 

It  is  here  worthy  of  note  that  in  none  of  the  children 
with  good  family  histories  was  there  any  evidence  of 
tuberculosis. 

The  following  table  shows  the  relationship  of  the  anae- 
mia to  the  tubercular  or  non-tubercular  history  of  these 
girls.  The  eighteen  cases  having  less  than  seventy-five 
per  cent,  of  haemaglobin  are  classed  as  anaemic ;  the 
thirty-five  cases  having  more  than  seventy-five  per  cent, 
of  haemaglobin  are  classed  as  non-anaemic. 


No  tubercular 
family  history. 

Tubercular 
family  history. 

Negative 
family  history. 

18  anaemic  cases,     . 

None 

14  cases,  or 
111% 

4  cases,  or 
22% 

35  non-anaemic  cases,     . 

.    1 1  cases,  or 

1 1  cases,  or 

13  cases,  or 

The  examinations  embraced  in  the  supplemental  table 
on  pages  170- 171,  were  made  too  late  to  be  included  in  the 
table  upon  which  this  paper  was  based.  An  examination 
of  this  supplemental  table  will  confirm  and  strengthen 
the  conclusions  arrived  at  above.  These  girls  belong  to 
the  preservation  class  of  the  convent  of  the  Good  Shep- 
herd, located  at  Carthage,  Ohio. 
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No  tubercular 

Tubercular 

Negative 

family  history. 

family  history. 

family  history. 

None 

7  cases,  or 

I  case,  or 

87^% 

I2i% 

II  cases,  or 

5  cases,  or 

ID  cases,  or 

42|% 

I9i% 

38J% 

The  following  table  shows  the  relationship  of  the  anae- 
mia to  the  tubercular  family  history  after  all  cases  of 
apparent  tuberculosis  have  been  excluded. 


8  anaemic  cases,  with   no  ap- 
parent tuberculosis,     . 

26  non-anemic  cases,  with  no 
apparent  tuberculosis, 


This  supplemental  table  also  contains  thirteen  cases  of 
evident  tubercular  disease  of  the  lymphatics,  with  an 
average  of  seventy-three  per  cent,  of  haemaglobin,  and 
six  cases  of  evident  tubercular  disease  of  the  lungs,  with 
84-^  per  cent,  of  haemaglobin. 

These  percentages  confirm  the  conclusion  heretofore 
arrived  at,  that  it  is  tubercular  disease  of  the  lymphatics, 
rather  than  tubercular  disease  of  the  lungs,  that  produces 
the  most  pronounced  anaemia.  In  short,  we  may  say 
that  a  critical  study  of  the  second  table  confirms  in  every 
particular  the  conclusion  drawn  from  a  study  of  the  first 
table  and  strengthens  the  deduction  t\\-dX  pronounced  ance- 
mia  without  apparent  cause  is  strongly  suggestive  of  con- 
cealed tuberculosis. 

This  observation  may  throw  some  light  on  many  of  the 
obscure  cases  of  anaemia  and  chlorosis  that  are  constantly 
coming  under  observation. 


DISCUSSION. 

Dr.  Fischer. — I  would  like  to  state  what  I  said  in  con- 
nection with  the  paper  of  Dr.  Caille.  He  said  amongst 
other  things  that  he  had  used  ozone  in  the  treatment  of 
tuberculosis  with  no  benefit  whatsoever,  and  had  had 
benefit  in  connection  with  chlorosis  and  anaemia  and  also 
in  pertussis.  I  asked  Dr.  Caille  whether  he  had  exam- 
ined the  secretions  or  excretions  of  patients  afflicted  with 
anaemia  or  chlorosis  for  tubercle  bacilli.  He  said  he  had 
not.  Now  I  am  confident  that,  as  Dr.  Rachford  has  just 
said,  cases  of  anaemia  and   chlorosis  with   nothing  else 
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but  anaemia  are  very  often  cases  of  true  tuberculosis, 
because  I  have  examined  both  secretions  and  excretions. 
Especially  have  I  seen  one  case  of  a  young  girl  with  an 
obstinate  form  of  chlorosis,  who  suffered  from  a  severe 
form  of  diarrhcea  and  wherein  from  the  discharges  of  the 
bowel  I  could  get  distinct  tubercle  bacilli.  She  had  no 
cough  whatsoever  and  this  case  was  attended  with  anae- 
mia for  almost  two  years  until  these  bacilli  were  found. 
It  was  then  proven  that  she  had  been  in  a  family  as  nurse 
where  a  young  girl  had  died  from  tuberculosis.  I  believe 
this  person  was  infected  and  had  no  other  symptoms 
except  the  diarrhoea. 

Dr.  OSLER. — In  how  many  cases  did  he  find  a  normal 
percentage  of  ha^maglobin  in  the  whole  group  examined  .-* 

Dr.  Rachford. — I  really  can't  tell  that,  but  I  found 
a  great  proportion  of  the  cases  above  eighty-five  per 
cent. 

Dr.  Osler — Is  it  not  exceptional  to  get  in  young  wo- 
men a  normal  percentage  of  haemaglobin } 

Dr.  Rachford. — Yes. 

Dr.  Osler. — I  would  like  to  express  my  appreciation 
of  the  value  of  this  paper.  It  seems  an  admirable  piece 
of  clinical  observation  and  I  think  the  doctor's  conclu- 
sions are  those  which  have  already  been  arrived  at,  that 
the  anaemia  of  tuberculosis  is  very  commonly  a  simple 
anaemia,  not  chlorotic  anaemia,  though  there  are  some 
instances  undoubtedly  in  the  early  stages  of  tuberculosis 
in  which  the  condition  is  what  the  French  writers  describe 
by  the  term  chloro-ana^mia. 

Dr.  ROTCH. — I  want  to  express  my  appreciation  of  the 
very  large  amount  of  work  that  must  have  been  done  to 
prepare  a  paper  of  that  kind. 

Dr.  Rachford. — I  would  say  that  I  have  besides  this, 
and  would  have  incorporated  in  this  paper,  quite  a  group 
of  younger  cases  had  the  time  permitted.  I  have  made 
probably  one  hundred  blood  examinations  in  a  convent 
back  of  Cincinnati.  This  is  not  incorporated  in  this 
group  and  they  are  very  much  younger  children,  from  six 
to  ten  years  of  age.  I  think  nearly  all  of  these  cases 
substantiate  the  same  thing  as  those  in  this  paper. 


A  CASE  OF  SPORADIC  CONGENITAL 
CRETINISM. 

BY   CHARLES   W.   TOWNSEND,    M.D., 

Boston. 

Cases  of  congenital  cretinism  are  sufficiently  rare  in 
this  country  to  make  this  instance  worthy  of  record. 

The  patient's  father  was  born  in  Guttenburg,  Sweden, 
the  mother  in  Christiana,  Norway,  and  they  came  from 
there  to  Boston  four  and  six  years  respectively  before  the 
child  we  are  about  to  consider  was  born.  They  are  each 
twenty-five  years  old,  healthy  and  well  developed,  and 
this  is  their  only  child.  The  family  history  is  good  with 
the  exception  of  one  maternal  brother  who  died  of 
phthisis.  There  is  no  history  of  cretinism  in  the  family, 
and  there  is  no  history  or  evidence  of  syphilis. 

The  baby,  a  female,  now  (April,  1891)  a  year  and  eight 
months  old  was  delivered  with  forceps  and  was  feeble  at 
birth.  It  was  nursed  till  the  age  of  eighteen  months,  and 
since  then  has  been  bottle-fed..  The  child  has  never  had 
any  distinct  illness  nor  at  any  time  any  eruption  on  its 
skin,  but  it  always  has  been  feeble,  unable  to  sit  up  or 
even  hold  up  its  head,  unable  to  help  itself  in  any  way 
and  taking  no  notice  of  surrounding  objects  until  the  age 
of  eight  months  ;  since  then  it  appears  to  notice  them  a 
very  little.  Nearly  every  day  the  child  appears  for  a  space 
of  several  minutes  to  an  hour  perfectly  quiescent,  the  eyes 
open  and  staring,  the  respirations  faint  and  almost  sup- 
pressed. To  the  mother  the  child  appears  at  these  times 
almost  as  if  it  were  dead. 

With  the  exception  of  this  latter  peculiarity  we  have 
here  the  clinical  history  of  a  case  of  idiocy,  but  examina- 
tion of  the  infant  points  at  once  to  something  more.  In 
fact  the  physical  appearance  of  the  child  corresponds  ex- 
actly with  that  of  cases  of  sporadic  congenital  cretinism. 

The  child  although  twenty  months  old  is  not  larger 
than  a  baby  of  ten  months.     It  is  unable  to  hold   up  its 
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head  or  sit  up ;  its  expression  is  vacant  and  peculiar  from 
the  characteristic  features  of  this  disease.  Its  eyes  are 
narrow  and  small  owing  to  the  thickened  and  oedematous 
skin  of  the  face.  The  base  of  the  nose  is  depressed  and 
flattened.  The  tongue  is  large  and  thick,  partly  protrud- 
ing from  the  half-open  mouth,  from  which  there  is  a  constant 
slight  dribling  of  saliva.  There  are  no  teeth.  The  neck  is 
very  short  and  thick  with  abundant  subcutaneous  fat, 
although  no  distinct  fatty  tumors,  sometimes  found  in  these 
cases,  are  observed.  There  is  no  enlargement  of  the  thyroid 
gland,  in  fact  no  gland  can  be  discovered  on  palpation.f 
The  chest  is  small,  the  abdomen,  large.  There  are  no 
enlargements  of  the  epiphyses  of  the  ribs  or  bones  of  the 
extremities,  which  are  relatively  short  as  will  be  seen  by 
the  accompanying  photograph  and  by  the  measurements, 
the  thumbs  reaching  only  to  the  umbilicus  when  the  child 
is  lying  on  the  back  with  the  arms  extended.  The  hands 
are  short  and  broad.  The  tibiae  are  slightly  curved  out- 
wards. 

The  measurements  are  given  in  the  following  table, 
compared  with  those  of  a  normal  baby  of  the  same  total 
length,  but  one  that  was  only  ten  months  old. 

Cretin,  20  Months.  Normal  Child,  10  Months, 

Total  length  24)^  inches  241^  inches 

81^  " 
^%  " 
4 

6 

18K       " 

The  skin  is  of  a  yellowish  color  ;  the  lips,  tongue  and 
extremities  are  noticeably  cool  and  slightly  cyanotic,  the 
extremities  having  a  mottled  appearance  from  the  slug- 
gishness of  the  circulation.  The  temperature  in  the 
rectum  is  96.8'^  F.;  the  pulse  86  ;  the  respiration  slow  and 
irregular  from  twelve  to  seventeen  in  a  minute,  embarrassed 

f  According  to    Bury,    Keating's   Cyclopaedia,    vol.    ii.,    p.    285,   in 
sporadic  cases  the  thyroid  gland  is  usually  absent. 


Trunk 

10 

Upper  arm 
Forearm 

33^ 
3 

Thigh 

Leg 

Circumference  of  head 

4 

5 

17 
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and  noisy  from  the  mucus  and  saliva  in  the   mouth  and 
trachea. 

The  low  temperature,  slow  pulse  and  respiration  all 
point  to  the  sluggish  almost  hybernating condition,  which 
at  times  is  so  exaggerated  that  the  child  appears  to  the 


mother  as  if  dead,  as  has  already  been  described.  This 
peculiar  state  of  quiescence  is  according  to  Bury  charac- 
teristic of  cretins  and  distinguishes  their  mental  condition 
from  that  of  other  forms  of  idiocy. 
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The  thoracic  and  abdominal  viscera  show  nothing  ab- 
normal on  examination.  The  urine  contains  no  albumen. 
The  eyesight  and  hearing  seem  to  be  fairly  normal.  The 
patella  reflex  is  present.:]: 

I  am  indebted  to  Dr.  G.  W.  Fitz  for  the  accompanying 
photograph,  which  shows  many  of  the  characteristic 
peculiarities. 

DISCUSSION. 

Dr.  HuBER. — Cases  of  cretinism,  semi-cretinism  and  the 
cretinoid  condition  are  rather  frequent  in  the  tenement 
districts  in  New  York  owing  to  the  influx  of  immigrants. 
In  the  past  five  years  I  have  seen  quite  a  number  in 
private  and  a  larger  number  in  my  service  at  the  Vander- 
bilt  clinic.  The  most  marked  one  I  saw  was  in  a  child  of 
four  months  in  whom  there  was  a  large  diffuse  lipomatous 
growth  extended  from  the  occiput  half  way  down  to 
the  back  and  was  lost  on  either  side  over  the  scapular 
region.  This  was  the  diffuse  lipomatous  condition  re- 
ferred to  by  many  of  the  authors  and  occurs  only  in 
the  sporadic  and  not  in  the  endemic  cases.  In  the 
sporadic  cases  we  do  not  get  the  enlarged  thyroid  so  com- 
mon in  the  cases  that  occur  in  Switzerland.  In  the 
sporadic  cases  the  thyroid  is  very  poorly  developed  or 
absent.  A  number  of  these  cases  die  at  a  very  early 
period  of  life,  I  have  seen  two  who  have  attained  the  age 
of  eighteen  and  twenty-five  who  are  only  twenty-seven  to 
thirty  inches  high,  but  these  are  rather  semi-cretins  than 
pure  cretins  for  they  have  a  fair  amount  of  intelligence. 
They  have  the  characteristic  facial  expression,  the  short 
antero-posterior  diameter  of  the  head  and  a  large  tongue. 

Dr.  Earle. — I  was  disappointed  in  the  last  remark  of 
Dr.  Townsend  that  the  child  died.  I  was  going  to  ask 
him  to  show  me  that  case.  I  have  never  heard  of  a  case 
in  our  city.  Perhaps  that  is  one  of  the  luxuries  that  we 
have  the  typhoid  bacillus  and  do  not  have  the  cretins. 

Dr.  OSLER. — I  have  had  occasion  to  go  through  the 
literature  on  the  subject  a  short  time  ago  and  with  the 
exception  of  two  references  so  ancient,  in  Massachusetts, 
that  I  could  not  get  at  them,  there  is  no  American  litera- 

J  April  25,  1892.  The  child  died  last  summer  of  intestinal  trouble^ 
The  mother  has  since  borne  an  infant  now  six  months  old,  healthy 
and  normal  in  every  respect. 
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ture  on  cretinism.  There  are  references  of  two  cases  in 
Massachusetts,  but  the  disease  is  you  may  say  practically 
unknown  in  America.  It  is  stated  that  instances  occur  in 
Canada  among  the  Canadians.  I  drove  some  distance 
from  Baltimore  to  see  two  instances,  but  they  turned  out  to 
be  rachitic  dwarfs.  There  is  one  case  at  the  Philadelphia 
hospital,  but  no  case  has  come  under  my  personal  obser- 
vation until  about  three  months  ago  when  a  case  was 
brought  to  me  from  the  western  shore  of  Maryland.  It 
was  perfectly  typical.  It  is  somewhat  remarkable  that 
the  literature  on  the  subject  is  so  scanty.  Do  you  know 
Dr.  Townsend  whether  many  cases  have  been  seen  about 
Boston .'' 

Dr.  Townsend. — I    do   not  know  of  any. 

Dr.  ROTCH. — It  must  be  very  rare  indeed.  One  case 
by  Dr.  Whitney  eight  years  ago  and  this  by  Dr.  Town- 
send. 

Dr.  OSLER. — Dr.  Adams  tells  me  that  Dr.  Jacobi  re- 
ported a  case  some  years  ago  at  our  society.  It  would  be 
interesting  if  Dr.  Huber  would  extend  his  observations  on 
the  subject. 

Dr.  ROTCH. — Five  or  six  years  ago  I  read  a  paper  in 
which  I  compared  the  bones  of  the  cretin  and  the  syphli- 
tic  and  rachitic  bones.  The  comparison  is  very  charac- 
teristic. 

Dr.  HuBER. — One  evening  at  the  Academy  of  Medicine 
Dr.  Jacobi  showed  three  cases  which  we  gathered  with- 
out any  trouble.  Most  of  the  cases  have  been  impor- 
tations. 

Dr.  Townsend. — Of  what  nationality  } 

Dr.  Huber, — Russian  Poles,  low  German  and  one  or 
two  Swedes,  most  of  them  Russian  Poles. 

Dr.  OSLER. — I  believe  there  is  no  cretin  in  any  of  the 
idiotic  asylums.  I  had  inquiries  made  more  than  a  year 
ago.  I  know  from  my  own  observation  that  there  is  none 
in  the  large  asylum  for  feeble  minded  children  in  Pennsyl- 
vania. 


SYPHILITIC      BRONCHO -STENOSIS     IN 
CHILDREN. 

BY  A.  SEIBERT,   M.D., 

New   York. 

Within  the  last  three  years  four  little  patients  have 
been  under  m}"  treatment,  presenting  such  analogous 
ev'idence  of  disease,  that  I  may  safely  condense  their 
histories  into  one.  These  children  were  one-and-a-half 
to  three-and-a-half-years  of  age.  In  all  the  trouble  was 
chronic,  having  lasted  three,  five,  four  and  eight  months, 
when  first  seen  by  me.  Cough,  later  hoarseness  and 
aphonia  were  the  primary  symptoms.  Then  short  breath- 
ing and  occasional  dyspnoea  were  noticed,  gradually 
becoming  more  frequent,  till  at  last,  a  barking,  croupy 
cough,  associated  with  more  or  less  severe  attacks  of 
dyspnoea  would  take  up  most  part  of  the  night,  relief  only 
coming  after  copious  expectorations  of  mucus.  Thus 
graduall}'  a  condition  developed  itself,  which  at  times, 
closely  resembled  empy?ema  and  asthma,  and  again,  at 
others  appeared  to  be  identical  with  acute  laryngeal  sten- 
osis. In  two  of  these  cases,  the  youngest  child  of  twenty 
months  and  the  oldest  of  three-and-a-half  years,  the 
croupy  character  of  the  trouble  was  more  conspicuous, 
while  in  the  symptoms  of  the  other  two  patients  the 
respiration  presented  more  of  an  asthmatic  variety. 

The  physical  examination  of  the  thorax  evinced  the 
following  conditions:  Very  marked  respiratory  excursions 
of  the  entire  thorax.  Deep  retraction  of  the  suprasternal 
and  supraclavicular  fossae  of  the  intercostal  spaces,  and 
marked  peri-pneumonic  furrow.  The  action  of  the  right 
half  of  the  thorax  is  less  marked  and  slower  than  that  of 
the  left  half.  The  pectoral  fremitus  is  diminished  poste- 
riorly on  the  right  side.  Percussion  brings  forth  nothing 
abnormal  over  the  left,  but  posteriorly  over  the  right 
lung,  corresponding  to  the  middle  lobe,  one,  and  in  two 
cases  two  areas  of  dulness  are  found   irregular  in  circum- 


Seibert:     Syphilitic  Broncho- Stenosis  in  Children.   i8i 

ference,  but  corresponding  in  being  broad  below  and 
narrow  at  their  upper  termination.  In  no  case  did  this 
dulness  extend  to  either  the  base  or  the  apex  of  the  lung. 

Over  the  entire  left  lung  auscultation  reveals  normal 
vesicular  breathing  and  loud  bronchial  respiration  trans- 
mitted from  a  distance.  Over  the  rig  Jit  lung  'vesicular 
breathing  is  entirely  absent,  and  in  its  stead  sharp  bronchial 
stenotic  in-  and  expiration  is  heard,  mostly  marked  in 
front  and  behind  the  upper  half  of  the  right  side,  and  with 
this  large  and  small  moist  rales  over  the  dull  area. 

Oral  inspection  always  reveals  granular  swelling  of  the 
mucous  lining  of  the  lower  pharynx,  yellow,  purulent 
secretion  from  the  larynx  and  trachea,  and  in  the  oldest 
child,  papulous  ulcers  and  gummous  infiltrations  of  the 
tongue  and  pharynx.  Moderate  multiple  glandular  in- 
filtration of  the  neck  and  groin.  Purulent  discharge  from 
the  nose.  Somewhat  puffy  face.  No  cicatrices.  Fairly 
nourished  general  condition.  Temperature  normal.  Pulse 
very  rapid.  Respiration  irregular  and  slow.  Stenotic 
respiration  sometimes  very  loud,  less  marked  at  others. 
Digestion,  bowels  and  appetite  in  order. 

All  of  these  four  little  patients  were  children  of  poor 
Russian  Hebrews,  who  had  but  lately  immigrated  to  this 
country.  In  the  first  three  cases  I  never  had  a  glimpse 
at  the  fathers;  in  the  fourth,  that  of  the  girl  three-and-a 
half  years  old  (observed  during  January  of  this  year)  the 
father  denied  all  infectious  possibilities,  although  here  the 
pathological  changes  of  the  mouth,  throat  and  larynx 
(as  far  as  visible  by  the  laryngeal  mirror)  were,  beyond  a 
doubt,  of  luetic  origin.  Laryngoscopic  examination 
showed  marked  hypertrophic  swelling  of  mucosa  and  of 
the  vocal  chords  in  this  case.  No  ulcerations  were  seen 
in  the  larynx,  but  well  marked  in  the  oral  cavity. 

In  attempting  to  make  a  diagnosis,  it  was  clear  from 
the  start  that  we  had  to  deal  with  an  affection  of  the 
respiratory  tract  which  could  simulate  marked  laryngeal 
croup  to  perfection.  In  the  second  of  my  cases,  a  boy 
twenty  months  old,  hoarseness,  aphonia,  croupy  cough 
and  respiration  were  so  characteristic  for  laryngeal  sten-r 
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osis  during  his  first  visit  to  the  dispensary,  that  Drs. 
Richard  Stein  and  Degner  induced  me  to  intubate  the  child 
the  next  morning  at  the  New  York  Polyclinic,  but  with 
the  distinct  understanding  and  outspoken  expectation 
that  the  placing  of  the  O'Dwyer  tube  would  bring  no 
relief.  The  result  corroborated  my  opinion,  for  respira- 
tion remained  the  same  after  intubation,  so  that  we  with- 
drew the  tube  after  five  minutes,  thus  showing  that  we  had 
to  look  for  the  hindrance  of  respiration  below  the  larynx. 

If,  after  placing  the  O'Dwyer  tube  in  the  larynx,  laryn- 
geal diphtheria  extends  downward  into  the  trachea  and 
the  bronchial  tubes,  we  now  listen  to  the  chest,  we  will 
find  analogous  respiration  on  both  sides,  namely,  trans- 
mitted stenotic  and  diminished  vesicular  breathing.  But 
in  these  cases  now  under  discussion,  we  have  quite  a 
different  auscultatory  result.  Over  the  left  lung  we  hear 
transmitted  stenotic  and  plain  vesicular  breathing,  while 
over  the  right  we  find  marked  stenotic  respiration  alone 
(the  vesicular  breathing  being  absent  entirely)  and  more 
or  less  developed  rales  over  the  dull  area.  This  difference 
forces  us  to  assume  that  the  hindrance  to  free  respiration 
must  be  situated  not  alone  below  the  larynx  but  also 
below  the  bifurcation. 

The  dull  area  being  limited  to  but  a  comparative  small 
portion  of  the  right  lung,  we  could  exclude  the  changes 
in  the  lung  tissue  proper  as  being  the  sole  cause  of  the 
dyspnoea,  aside  of  the  stenotic  respiration,  which  would 
not  be  so  accounted  for.  A  stenosis  of  a  bronchus  of  the 
second  or  third  order  could  not  give  rise  to  these  symp- 
toms, for  then  vesicular  respiration  would  have  been  found 
in  those  portions  of  the  right  lung  not  supplied  by  this 
air-pipe. 

These  calculations  then  left  no  other  alternative  than  to 
connect  the  obstruction  to  breathing  with  the  main  right 
bronchus.  Of  what  nature  could  this  hindrance  to  respi- 
ration in  the  right  bronchus  consist  of  .-^ 

In  the  first  of  these  cases  I  was  very  much  inclined  to 
diagnose  2i  foreign  body  in  the  right  bronchus,  sufficiently 
large  to  cause  stenosis,  but  yet  too  small  to  entirely  shut 
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off  all  supply  of  air,  and  this  "probable"  diagnosis  was 
entered  into  the  book  in  the  dispensary  after  the  first 
examination.  The  local  infiltration  of  the  right  lung  could 
have  developed  itself  secondarily  from  the  local  bron- 
chitis and  peri-bronchitis.  Weil  {Dentsch.  Archiv  fiir 
klin.  Medicin,  Bd.  14)  reports  the  case  of  a  boy  of  thirteen 
years,  who  carried  part  of  a  nut-shell  (aspirated  while 
eating)  in  his  right  bronchus  for  three-and-a-half  months 
with  but  slight  inconvenience,  consisting  in  retarded  res- 
piratory movements  of  the  right  thoracic  wall  and  dis- 
tinctly audible  labored-respiration,  increasing  only  to 
dyspnoea  after  jumping  or  similar  exertions.  Bronchitis 
and  lung  infiltration  were  absent,  which  may  be  explained 
by  the  shell  being  aseptic,  as  it  was  later  on  coughed  up 
unchanged,  during  the  boy's  stay  in  the  hospital.  Further- 
more, the  ^^r(?fl'/<'c?/ development  of  our  cases  did  not  speak 
for  a  foreign  body,  otherwise  dyspnoea  and  stenosis  ought 
to  have  been  noticed  first  and  cough,  hoarseness  and 
aphonia  later  on,  while  in  all  of  our  cases  it  was  distinctly 
stated  that  the  order  was  exactly  the  opposite  one. 

According  to  these  calculations  we  could  but  now  as- 
sume a  chronic,  slowly  developing  affection  of  the  main 
right  bronchus  and  the  particular  lung  area. 

Tumors  pressing  upon  the  bronchus,  like  aneurisms 
and  lymph  nodes,  could  neither  explain  the  purulent 
circumscribed  bronchitis  nor  the  laryngo-tracheitis  of  the 
same  character,  seen  in  all  cases.  Aside  of  this  such 
tumors,  after  causing  marked  dyspnoea  from  four  to  eight 
months,  would  most  likely  have  attracted  attention  by 
percussion  as  well  as  by  accompanying  cachexia. 

After  excluding  these  possibilities,  none  but  such  gen- 
eral systemic  infections  could  be  considered  as  were  able 
to  cause  chronic  affections  of  these  parts,  namely,  tuber- 
culosis and  syphilis.  It  may  be  well  to  recall  here,  that 
the  general  condition  of  these  children,  considering  their 
tedious  and  severe  ailments,  was  remarkably  good,  a 
symptom  which  certainly  did  not  speak  for  extensive 
tubercular  affection  of  the  larynx,  the  trachea  and  the 
lung.    Furthermore, y"^7'^'?-  tvas  absent.    Possibly  an  occas- 
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ional  rise  of  temperature  was  necessarily  overlooked  (for 
the  children  were  only  seen  at  the  dispensary  and  Poly- 
clinic), and  it  is  likely  that  absorbed  bronchial  secretion 
should  have  caused  occasional  fever,  but  a  hectic  fever 
characteristic  to  tuberculosis  and  never  absent  in  so  ad- 
vanced a  stage,  was  wanting  here  entirely.  Enlarged 
tubercular  lymph  nodes  may  exist  without  fever  and  may 
compress  a  bronchus  (as  has  been  often  reported),  but  if 
laryngeal,  tracheal  and  pulmonary  changes  also  exist, 
then  certainly  fever  and  cachexia  have  always  been 
present. 

The  locality  of  the  pulmonary  lesion  in  our  cases  did 
not  speak  directly  for  tuberculosis.  This  point  should 
not  be  emphasized  too  markedly,  and  certainly  not  as 
Grandidier  has  it,  who  looks  upon  every  primary  infiltra- 
tion of  the  right  middle  lobe  as  non-tubercular,  yet  the 
fact  is  striking'that  the  apices  were  free  in  all  of  our  cases. 
Clinical  experience  made  it  highly  probable,  that  such  an 
extensive  affection,  if  tubercular,  would,  in  the  course  of 
four  to  eight  months  have  invaded  other  portions  of  lung 
tissue,  particularly  so  in  children.  Other  non-tubercular 
affections  of  the  chronic  pneumonia  variety,  again  should 
not  account  for  the  absence  of  fever  and  the  presence  of 
stenosis.  Therefore,  these  clinical  pictures  could  only  be 
drawn  by  a  pathological  process  which,  by  means  of 
interstitial  changes  could  not  only  cause  thickening  of  the 
lung  tissue  and  stenosis  of  the  bronchus,  but  also  granular 
catarrh  of  the  mucosa  of  the  respiratory  tract,  and  this  to 
my  knowledge  could  only  be  accomplished  by  syphilis. 

How  does  this  diagnosis  coincide  with  the  literature  on 
this  subject .'' 

Syphilitic  broncho-stenosis  has  been  described  by  E. 
Wagner  and  Gerhardt.  The  description  of  broncho- 
stenosis in  children  given  by  Weil,  in  Gerhardt's  cyclo- 
paedia (of  diseases  of  children)  in  the  chapter  on  the 
diseases  of  the  bronchi,  is  so  clear  and  well  defined  and 
coincides  so  exactly  with  the  symptomatology  of  our  cases, 
that  every  doubt  must  be  excluded.  Gerhardt,  Kopp, 
Hiittenbrenner,  Dittrich  and  Weil  have  published  cases  of 
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syphilitic  broncho-stenosis.  In  two  cases  of  Weil  and  one 
of  Gerhardt,  anti-syphilitic  treatment  resulted  in  speedy 
and  permanent  cure. 

It  is  not  intended  to  review  the  whole  literature  on  pul- 
monary syphilis,  and  I  must  here  refer  to  the  studies  of 
Virchow  ("  Ueber  die  Natur  der  constitutionellen  syphi- 
litischen  Affectionen,"  1859)  and  of  E.  Wagner  ("Ueber  das 
Syphilom,"  1863)  and  the  writings  of  Schnitzler,  Lace- 
raux,  Fournier,  Cornil,  Oppolzer,  Grandidier  and  others, 
but  I  would  like  to  insert  here,  that  Dillon  Brown  has  but 
recently  (Arch,  of  Pediatrics,  March,  1892)  reported  the 
case  of  a  boy  of  six  years,  suffering  from  syphilitic  laryn- 
geal stenosis  necessitating  intubation,  which  was  promptly 
cured  by  anti-luetic  treatment. 

Syphilitic  broncho-stenosis  in  children  is  of  rare  occur 
rence,  according  to  Gerhardt  and  Weil,  and  much  rarer 
than  bronchial  compression  by  tubercular  nodes.  In 
most  pediatric  text-books  pulmonary  syphilis  is  usually 
passed  over  by  a  few  general  remarks.  Schnitzler  claims 
that  pulmonary  syphilis  can  only  be  recognized  by  the 
laryngeal  mirror.  This  would  exclude  all  cases  in  very 
young  children. 

But  if  we  recapitulate  the  chief  symptoms  and  the 
source  of  this  affection,  we  will  hardly  arrive  at  other  con- 
ditions. The  start  is  usually  made  in  the  upper  air- 
passages,  with  cough,  hoarseness,  and  aphonia.  Gradu- 
ally and  slowly  signs  characteristic  of  stenosis  appear,  to 
remain  for  weeks  and  months,  only  varying  in  intensity. 
Muco-purulent  expectoration,  from  larynx,  trachea  and 
one-sided  bronchitis.  At  last  pulmonary  infiltration  in 
the  tissue  adjoining  the  right  bronchus,  dulness  over  the 
middle  lobe  posteriorly  ;  apices  free.  Chronic  course, 
three  to  eight  months.  No  fever.  Comparatively  good 
nourishment  of  patient,  in  spite  of  long  suffering,  and  at 
last  prompt  success  of  anti-syphilitic  treatment. 

The  course  our  four  cases  took  was  as  follows  :  The 
first,  a  girl  of  two-and-one-half  years,  came  under  the 
care  of  Dr.  M.  Gross,  then  my  assistant  at  the  New  York 
Polyclinic.     The  purulent  laryngo-bronchitis,  the  pulmo- 
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nar}'  infiltration  and  the  broncho-stenosis  (which  had 
been  diagnosed  by  me)  gradually  seemed  to  get  worse,  so 
that  at  last  intubation  was  performed.  But  the  O'Dwyer 
tube  did  no  more  benefit  this  stenosis  than  that  of  our 
second  case  reported  above,  and  the  child  died  of  ap- 
parently pneumonic  symptoms.  The  cause  of  this  affec- 
tion was  not  diagnosticated  by  me  nor  by  the  other 
gentlemen  who  saw  the  case  later  on. 

After  repeated  physical  examinations  and  intubation 
had  shown  in  the  second  case  (a  boy  aged  twenty  months), 
that  we  had  to  deal  with  another  stenosis  of  the  right 
oronchus,  chronic  infiltration  of  part  of  the  right  middle 
lobe  with  purulent  bronchitis,  tracheitis  and  laryngitis, 
the  patient,  according  to  the  rule,  "anything  you  cannot 
diagnosticate,  is  best  treated  by  iodide  of  potassium,"  was 
given  this  drug  in  liberal  doses.  The  result  of  this  treat- 
ment after  one  week  was  so  marked  and  the  farther 
progress  towards  health  was  so  steady  and  rapid,  and 
restitution  of  all  parts  affected  by  the  syphilitic  virus  was 
so  complete,  that  the  mother,  assuming  her  child  to  be 
perfectly  well,  staid  away  after  six  weeks  of  treatment. 

The  last  two  cases,  (girls  aged  two-and-a-half  and  three- 
and-a-half  years,  respectively)  made  speedy  recovery  on 
energetic  anti-syphilitic  treatment  (iodide  of  potash  and 
inunctions  of  mercurial  ointment  combined),  though  the 
one  child  had  been  very  ill  for  five  and  the  other  for  eight 
months.  In  these  last  two  cases  the  diagnosis  of  syphi- 
litic broncho-stenosis  was  made,  and  the  histories,  the 
subjective  and  objective  symptoms,  and  the  result  of  the 
treatment  fully  justified  this  diagnosis. 

The  histological  pathologist  may  question  the  correct- 
ness of  our  diagnosis  for  want  of  necropsies,  and  the 
bacteriologist  for  not  producing  a  culture  of  the  Lustgar- 
ten-bacillus  from  the  diseased  parts;  but  the  clinician  and 
the  general  practitioner  will  undoubtedly,  nevertheless, 
diagnosticate  syphilitic  affection  of  the  air  passages  with 
the  broncho-stenosis  in  similar  cases,  and  will  be  much 
pleased  to  find  that  the  iodide  of  potash  is  relieving  and 
curing  his  little  patient  from  tedious  and  intense  suffering. 
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For  the  ultimate  object  of  our  science  is  to  cure  the  sick 
and  to  protect  the  healthy,  and  the  result  of  any  rational 
treatment  is  the  strongest  argument  for  its  correctness, 
regardless  of  all  criticism. 

If  I  have  but  succeeded  in  calling  your  attention  to  the 
possibility  of  such  morbid  conditions,  as  related  in  this 
paper,  my  object  has  been  fully  reached. 

DISCUSSION. 

Dr.  Caille. — I  have  been  very  much  interested  in  Dr. 
Seibert's  communication  and  description  of  the  patho- 
logical process  and  the  clinical  features  I  have  seen  a 
number  of  these  cases,  mostly  in  younger  children.  One 
case  I  remember  was  in  a  boy  of  seven.  In  two  cases  I 
made  the  autopsy  and  found  that  the  areas  of  dulness  that 
were  described  by  Dr.  Seibert  were  not  inflammatory 
foci,  they  were  atelectatic  areas. 

As  regards  the  one-sided  stenotic  respiration,  I  would 
mention  that  we  frequently  find  this  symptom  present  in 
acute  membranous  stenosis  of  the  trachea.  I  think,  there- 
fore, that  this  one-sided  stenotic  respiration,  this  want  of 
vesicular  breathing  on  one  side  cannot  be  made  use  of  to 
differentiate  between  the  acute  and  chronic  stenosis. 

As  regards  treatment  I  would  again  draw  attention  to 
the  fumigations  with  calomel.  They,  in  my  opinion,  are 
preeminently  indicated  in  such  cases.  If  for  a  day  or 
two  calomel  fumigations  are  made  use  of,  say  ten  to  fifteen 
grains  every  three  hours,  and  if  afterwards  this  treatment 
is  followed  by  the  administration  of  iodide  of  potassium, 
we  should,  in  the  cases  described  by  Dr.  Seibert, 
get  a  very  good  result  within  a  week,  at  least,  and 
possibly  a  better  result  than  if  the  iodide  of  potassium  or 
mercury  is  used  in  other  forms.  We  get  a  very  rapid 
action.  We  get  not  only  the  constitutional  but  a  local 
effect,  and  this  seems  to  be  what  we  want  in  these  cases. 

Dr.  Jackson. — If  I  may  speak  of  two  cases,  hardly 
suitable  here,  I  should  like  to.  They  were  adults.  The 
first  case  I  saw  in  1884.  There  was  a  stenosis  of  the 
larynx.  There  were  cicatrices  in  the  larynx,  ulceration, 
and  a  few  small  cicatrices  in  the  mouth.  There  were 
signs  of  consolidation  in  the  lungs  which  were  then  con- 
sidered by  the  physicians  who  saw  it  to  be  tuberculosis. 
The  diagnosis  of  syphilis  was  not  considered.  The 
patient  had  a  very  annoying  hard  cough  so  that  the 
patient  was  removed  from  the  general  wards  of  the  hos- 
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pital  to  a  country  ward.  I  speak  of  these  details  because 
the  result  was  rather  important.  In  the  country  hospital 
at  that  time  Dr.  Dillon  Brown  was  the  junior  officer,  and 
he  made  the  very  acute  diagnosis  at  that  time  of  syphilis, 
and  entirely  cured  the  patient  who  had  been  sent  there  to 
be  made  comfortable  the  rest  of  her  life. 

The  second  case  was  a  Russian  Hebrew  whom  I  saw 
five  years  ago,  who  had  marked  signs  of  syphilis  in  sur- 
face lesions.  He  had  ulcerated  laryngitis.  He  had 
the  stenotic  breathing  which  Dr.  Seibert  has  spoken  of  in 
the  children,  but  not  to  as  marked  a  degree.  There  was 
a  small  area  of  consolidation  in  the  middle  part  of  the 
right  lung,  that  is,  not  in  the  apex  or  base,  but  rather  in 
the  upper  part  of  the  middle  lobe.  That  man  also  im- 
proved a  great  deal  on  specific  treatment.  He  passed 
from  my  observation  as  I  left  that  district  as  a  physician, 
but  I  have  seen  him  within  a  year  or  so  apparently  not 
sick.  In  the  second  case  I  made  a  careful  examination 
for  the  presence  of  tuberle  bacilli  without  finding  any.  In 
the  first  case  there  was  no  examination  made  for  the 
presence  of  tubercle  bacilli  as  far  as  I  know. 

Dr.  Seibert. — I  did  not  enter  into  the  pathological 
anatomy  of  these  cases  or  of  similar  cases,  because  that 
has  been  fully  described.  I  only  referred  to  the  literature 
on  the  subject.  Those  who  are  interested  may  there  read 
it  much  better  than  I  can  give  it  here  so  as  not  to  make 
my  paper  too  long.  I  am  not  a  friend  of  long  papers,  not 
of  reading  them  and  not  of  listening  to  them. 

In  regard  to  making  use  of  the  absence  of  breathing  on 
the  one  side  in  chronic  stenosis,  with  regard  to  what  Dr. 
Caille  said,  I  did  not  at  all  use  that  symptom  to  differen- 
tiate between  diphtheritic  affection  and  a  possible  chronic 
affection.  There  is  no  necessity  of  doing  that.  If  the 
people  tell  you  that  the  child  has  been  croupy  and  has 
had  croupy  breathing  for  months  you  will  at  once  exclude 
diphtheria  without  taking  it  into  consideration,  but  you 
will  use  it  in  differentiating  between  locating  the  stenosis 
in  the  larynx,  the  trachea  or  one  or  two  bronchi,  and 
there,  of  course,  it  is  necessary.  There  is  one  form  of 
syphilitic  stenosis  that  will  not  be  benefited  by  iodide  of 
potassium  or  anti-syphilitic  treatment  though  it  is  of 
syphilitic  origin,  namely,  where  cicatrices  press  upon  the 
bronchial  tubes  and  occlude  them.  There  is  no  relief 
from  iodide  of  potassium.  Such  cases  have  been  reported 
and  the  necropsies  have  shown  that  the  diminution  in  the 
circumference  of  the  bronchial  tube  was  due  to  constric- 
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tion  on  the  part  by  a  cicatrix,  while  in  the  majority  of 
cases  the  stenosis  is  caused  by  a  pathological  hyper- 
trophy of  the  SLibmucosa  and  mucosa  and  is  very  readily 
relieved. 

In  regard  to  the  fumigations  of  mercury,  they  may  be 
good.  I  am  perfectly  well  satisfied  in  using  the  old  way 
of  using  the  iodide  of  potassium  and  mercury  and  my 
results  have  been  so  speedy  that  I  really  think  it  is  a  little 
bit  out  of  the  way  to  fumigate  these  poor  children.  They 
have  just  suffered  enough.  I  usually  give  iodide  of  potas- 
sium to  children  per  rectum,  and  I  can  give  it  much  bet- 
ter in  that  way  in  watery  solution  than  by  the  mouth.  It 
is  absorbed  just  as  well  and  the  doses  are  no  larger  than 
when  used  by  the  mouth,  and  the  stomach  digestion  is 
not  interfered  with. 

Quite  a  large  number  of  cases  of  syphilitic  stenosis  in 
bronchial  tubes  and  especially  of  the  bifurcation  of  the 
trachea  have  been  decribed  in  adults.  I  did  not  refer  to 
them.  There  are  to  my  knowledge  only  about  six  cases 
of  broncho-stenosis  of  syphilitic  origin  in  children  in 
literature. 
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A    CASE     OF    DEATH      FROM     LARYNGISMUS 
STRIDULUS  IN  INCIPIENT  RACHITIS.     . 

BY   SAMUEL   S.    ADAMS,    M.D., 

Washington,  D.C. 

December  14,  1891,  I  was  called  to  see  Y.  Z.,  male, 
aged  four  months,  who  had  been  brought  to  this  city 
from  a  neighboring  state  a  few  days  prior  to  my  visit. 
His  parents  were  strangers  to  me,  but  explained  the  ob- 
ject of  my  visit  to  be  to  instruct  them  in  the  management 
of  his  diet,  and  to  prescribe  for  an  acute  tonsillitis. 

Previous  history  :  Was  delivered,  without  instru- 
mental aid,  byan  accomplished  accoucheur,  of  Lexington, 
Ky.,  and,  when  one  month  old,  was  given  sterilized  milk, 
prepared  after  Meigs'  method.  When  six  weeks  old  he 
was  removed  to  a  prosperous  town  in  the  mountains  of 
Virginia.  For  some  unaccountable  reason  he  did  not 
thrive  upon  the  milk  obtained  in  this  town,  in  spite  of  the 
care  exercised  by  his  father  to  secure  the  very  best.  He 
was  then  brought  here  and  soon  began  to  thrive  upon 
milk  obtained  from  a  reliable  dairy  and  prepared  by  the 
above-mentioned  method. 
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Present  condition:  A  well  nourished  infant  and,  with 
his  cooing,  laughing,  eating  and  sleeping,  presents  a  pict- 
ure of  perfect  health. 

I  approved  the  method  of  feeding,  as  he  was  taking 
about  four  ounces  of  the  mixture  every  two  or  three  hours 
which  an  examination  of  the  stools,  proved  to  be  well 
digested.  The  tonsillitis  ran  a  short  course  and  he  was 
discharged,  cured,  December  20th. 

December  28th,  was  again  called,  and  found  him.  suffer- 
ing from  a  severe  attack  of  la  grippe,  which  was  charac- 
terized by  hyperpyrexia  (104°  to  106°  F.),  rapid  pulse 
and  respiration,  intense  pain  on  being  moved,  anorexia 
and  prostration.  In  about  three  days  these  symptoms 
subsided  when  bronchitis,  confined  to  the  large  bronchi, 
developed.  At  my  morning  visit  on  the  sixth  day  of  this 
illness,  January  2,  1892,  I  found  the  family  of  good  cheer, 
as  "  the  baby  had  slept  nearly  all  night,  had  coughed  but 
little  and  his  breathing  had  improved."  It  required  but  a 
glance  to  determine  that  these  symptoms  had  been  mis- 
interpreted, for  the  baby  was  cyanosed  and  otherwise  in 
a  precarious  condition  from  double  broncho-pneumonia. 
This  also  ran  a  short  course  and  he  was  again  discharged, 
January  12th. 

February  26th.  At  8  P.  M.  was  again  called  to  see  the 
baby.  He  had  grown  heavier  during  the  past  month 
and  had  every  appearance  of  good  health.  His  mother 
desired  to  consult  me  about  his  loss  of  appetite  and  con- 
stipation. As  to  the  former,  I  protested  against  the 
unusually  large  quantity  of  milk  he  was  now  taking, 
namely,  seven  ounces  every  three  hours,  and  assured  her 
he  would  return  to  his  proper  allowance  in  a  few  days. 
A  mild  cathartic  was  given  for  the  constipation.  My 
attention  was  also  called  to  a  peculiar  noise  which  he 
made  upon  awakening,  not  unlike  a  croupy  or  crowing 
noise,  which  could  be  heard  at  some  distance  from  the 
nursery.  It  was  said  that  he  had  been  perfectly  well 
since  my  last  visit,  January  12th,  and  had  been  carried 
into  the  parks  every  pleasant  day;  and  that  until  within  a 
few  days  he  had  enjoyed  his  milk.     He  was  bright  and 
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playful  and  slept  very  quictl}-  but  would  always  make  this 
"peculiar  noise"  upon  awakening.  His  grandnnother 
described  it  as  not  unlike  the  "whoop"  of  whooping 
cough  and  expressed  the  wish  that  I  could  hear  it. 

February  27th,  3  A.M.  Was  called  to  patient  on  ac- 
count of  a  convulsion  which  was  over  before  my  arrival. 
The  child  seemed  to  be  dazed,  but  in  a  few  moments  laughed 
and  made  his  nurse  understand  that  he  wanted  a  drink  of 
water.  Those  that  saw  this  convulsion  described  a  typi- 
cal eclamptic  seizure.  As  the  purgative  had  not  acted  I 
administered  an  enema,  which  brought  away  a  small 
quantity  of  hard  faeces.     Sodium  oromide  was  ordered. 

Seven  A.  M.  Had  the  second  convulsion  which  was 
said  to  have  been  milder,  and  by  the  time  I  reached  the 
house  he  was  bright  and  lively  and  did  not  give  the  slight- 
est evidence  of  discomfort.  As  his  bowels  had  not  moved, 
I  gave  another  enema,  and  ordered  two  grains  of  calo- 
mel in  one-third  grain  doses.  Saw  him  several  times 
during  the  day  but  there  was  no  s\-mptom  to  attract  my 
attention,  although  the  "  noise  "  was  said  to  have  marked 
each  awakening.  He  only  took  a  small  portion  of  milk 
at  each  meal.  I  saw  him  at  midnight  and  he  was  sleeping 
naturally.  The  nurse  now  showed  me  a  very  large  formed 
stool,  composed  mostly  of  masses  of  mucus  and  undigested 
casein. 

Februar\'  28th,  2  A.  M.  Was  called  for  the  third  con- 
vulsion, which  was  also  over  before  I  reached  the  house. 
I  now  determined  to  remain  during  the  rest  of  the  night 
in  order  to  see  him  in  a  convulsion,  if  he  should  have 
another. 

Six  A.  M.  Was  called  to  the  nursery  and,  as  I  ran  up- 
stairs,heard  the  "  noise  "  which  was  similar  to  the  whoop. 
The  diaphragm  was  fixed,  there  was  a  slight  degree  of 
cyanosis,  and  the  eyes  were  fixed  and  the  balls  seemed 
to  protrude.  This  tonic  contraction  soon  gave  way  to 
slight  clonic  contractions  of  the  eyelids  and  facial  mus- 
cles, lasting  only  a  few  seconds.  Upon  recovering  the 
child  seemed  dazed  but  in  a  few  moments  was  laughing 
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and  cooing.  The  family  declared  this  to  be  much  milder 
than  the  others. 

Ten  A.  M.  Dr.  Busey  saw  the  child  with  me  and,  after 
a  careful  examination,  especially  of  the  stools,  coincided 
with  the  diagnosis  of  infantile  convulsions  from  undigested 
and  offending  material  in  the  alimentary  tract.  Dr.  Busey 
also  detected  a  slight  bronchial  catarrh,  posteriorily. 
The  prognosis  was  considered  to  be  favorable  and  the 
treatment  was  to  be  continued. 

February  29th.  Patient  passed  a  comfortable  da}-. 
There  was  apparently  no  nervous  disturbance  but  the 
noise  was  always  made  upon  awakening  although  the  in- 
terval became  longer.  His  appetite  had  improved  and 
the  food  was  digested,  as  indicated  by  perfectly  normal 
stools. 

March  1st.  Impro\-ement  in  appetite  and  digestion 
continued,  there  was  no  nervous  manifestations,  and  he 
seemed  to  be  out  of  danger.  At  my  midnight  visit  his 
grandmother  called  attention  to  a  peculiar  snapping  of 
the  eyelids  and  rolling  upward  of  the  e}-eballs,  which  had 
occurred  several  times  during  the  day. 

March  2d,  12  M.  Several  urgent  messages  had  been 
left  at  my  office  but  I  did  not  reach  the  patient  until  noon. 
He  had  had  a  number  of  very  slight  attacks  during  the 
morning,  characterized  by  snapping  of  the  lids  and  rolling 
upward  of  the  eyeballs,  drawing  the  thumbs  across  the 
palms  and  slight  muscular  rigidity.  During  this  visit  the 
child  had  a  convulsion  in  which  the  carpo-pedal  con- 
tractions were  well  marked. 

Two  P.  M.  Dr.  Busey  in  consultation.  Nurse  said  the 
patient  had  had  "at  least  twenty  convulsions  of  the  eyes 
and  eyelids  during  the  day."  While  we  were  in  the  room 
he  had  a  paroxysm  which  differed  from  those  of  the  27th, 
and  28th  of  February,  and  we  were  now  certain  that  he  had 
laryngismus  stridulus. 

He  was  carefully  examined  once  more  for  evidences  of 
rickets.  The  sutures  and  fontanelles  were  normal;  there 
was  no  depression  of  the  chest  wall  nor  beading  of  the 
ribs;  the  joints  were    not    enlarged  nor    the  long  bones 
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curved.  Dr.  Busey,  however,  called  attention  to  the 
muscular  flabbiness  and  expressed  the  belief  that  incipient 
rachitis  was  the  primary  cause.  I  suggested  that  possibly 
phimosis  was  the  exciting  cause  and  we  determined  to 
circumcise  him  in  order  to  eliminate  this  factor. 

We  advised  a  continuance  of  the  diet  and  also  outside 
air  whenever  the  weather  would  permit,  and  agreed  to 
see  him  the  following  day  at  noon. 

At  eight  o'clock  that  evening  Dr.  J.  Taber  John- 
son came  to  the  meeting  of  the  Medical  Society  and  sur- 
prised Dr.  Busey  and  me  by  telling  us  that  our  patient 
had  died  very  suddenly  a  few  moments  before  he  left  home. 
The  final  scene  is  described  by  his  grandmother,  as  fol- 
lows: "  In  a  little  while  after  the  doctors  left  he  took  his 
bottle  and  went  to  sleep.  For  three  hours  he  slept  so 
soundly  that  his  mother  more  than  once  put  her  ear  to 
his  face  to  see  if  he  was  breathing  and  found  him  in  a 
profound,  beautiful  sleep.  He  awoke  about  six  o'clock, 
bright  and  in  good  temper,  and  really  seemed  better  than 
since  the  first  convulsion.  Took  his  nourishment — five 
ounces — and  was  brought  to  the  table  where  the  family 
were  and  played  with  different  members.  His  nurse  took 
him  from  the  table  to  the  adjoining  parlor,  where  the 
family  had  assembled.  It  was  about  time  for  his  medi- 
cine to  be  given  and  he  started  to  swallow  it,  a  sudden 
strangulation  came,  and  in  an  instant  he  was  dead.  His 
face  and  head  became  crimson,  then  the  blood  receded 
and  he  looked  like  a  beautiful,  healthy  child  asleep." 

In  presenting  this  case  to  the  Society  I  realize  that 
some  of  the  members  may  have  seen  its  like;  but  there 
may  be  a  few,  like  myself,  that  have  never  seen  laryngis- 
mus stridulus  complicating  rickets.  In  Washington  rick- 
ets is  a  common  disease  among  the  negroes  and  is  not 
infrequently  met  among  the  indigent  whites,  but  this  com- 
plication is  not  often  recognized.  One  hundred  and 
seventy-three  cases  of  rickets  in  three  thousand  eight 
hundred  and  seventy  cases  treated  in  the  Children's  Hos- 
pital were  without  this  complication. 
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Dr.  HUBER. — Dr.  Adams  tells  us  about  the  sutures  and 
fontanelles,  but  not  about  the  condition  of  the  occipital 
and  parietal  bones.  Were  they  soft  in  general  or  in  spots, 
or  was  that  point  not  determined  .'' 

Dr.  Adams. — There  was  nothing  to  indicate  any  rachi- 
tis about  the  cranial  bones  by  palpation. 

Dr.  Earle. — How  long  was  the  child  sick  during  the 
last  attack  } 

Dr.  Adams. — It  was  taken  sick  on  Friday  morning  and 
died  on  the  next  Wednesday. 

Dr.  Blackader. — I  would  like  to  ask  the  opinion  of 
this  Society  as  to  the  frequency  with  which  cases  of 
laryngismus  stridulus  are  met  with  in  rachitic  infants  on 
this  side  of  the  water.  We  know  how  frequently  laryngis- 
mus stridulus  is  met  with  in  rachitic  children  in  London 
and  on  the  continent.  In  Montreal  I  may  say  that  the 
cases  of  laryngismus  complicating  rachitis  are  compara- 
tively few  as  far  as  my  experience  goes.  It  is  not  by  any 
means  a  noticeable  feature  of  rachitis  as  far  as  my  expe- 
rience goes  in  the  English  hospitals,  and  I  would  like  to 
know  whether  that  is  the  experience  of  other  physicians. 
I  am  aware  that  we  have  to  consider  the  comparative  in- 
frequency  of  severe  symptoms  in  rachitis  on  this  side  of 
the  water  as  compared  with  the  large  English  centres, 
still  the  incipient  rachitic  stage  is  not  at  all  an  infrequent 
thing  with  us.  Indeed,  quite  a  proportion,  I  am  not  able 
to  state  the  exact  proportion,  of  the  infants  as  met  within 
my  out-patient  room  are  distinctly  rachitic  as  evinced  by 
the  distinct  enlargement  of  the  occipito-chondral  carti- 
lages, by  delayed  dentition  and  other  symptoms.  But 
the  symptoms  of  laryngismus  even  in  our  changeable 
weather  I  think  form  a  very  infrequent  symptom  of  rachi- 
tis as  we  see  it  in  this  country. 

Dr.  Caille.— The  attacks  of  laryngismus  stridulus  must 
be  looked  upon  as  a  symptom,  and  there  are  many  causes 
for  this  symptom.  When  the  cause  for  the  spasmodic 
attack  is  intercranial  there  is  as  a  rule  nystagmus.  Dr. 
Adams  spoke  of  a  twitching  of  the  eyelids.  You  did  not 
speak  of  nystagmus  but  twitching  of  the  eyelid. 

Dr.  Adams. — There  was  no  nystagmus. 

Dr.  Caille. — Then  one  of  the  most  frequent  causes  ot 
the  spasmodic  attack  which  has  been  called  laryngismus 
stridulus  are  adenoid  vegetations.  Is  the  doctor  sure 
there  were  no  adenoid  vegetations  in  this  case  } 
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Dr.  Adams. — I  did  not  examine  for  any.  There  was 
no  evidence  of  any  obstruction  at  all  to  the  breathing. 
I  examined  the  throat  and  the  tonsils  were  perfcctl}'  nor- 
mal after  the  tonsillitis  had  subsided. 

Dr.  Caille. — I  think  it  is  almost  impossible  in  the  case 
that  has  been  presented  to  locate  the  trouble  in  the 
absence  of  an  autopsy. 

Dr.  Seibert. — I  would  like  to  call  the  attention  of  Dr. 
Adams  to  a  possibility  of  the  cause  of  death  sometimes 
not  thought  of,  namely,  enlargement  of  the  thymus  gland. 
The  little  boy  of  my  colored  driver,  aged  ten  months, 
died  not  very  long  ago,  a  perfectly  healthy  child,  while 
being  washed.  The  child  had  never  been  sick,  weighed 
about  twenty-two  pounds  and  was  simply  laid  over  on 
his  stomach  by  the  mother  to  wash  the  back.  She  sud- 
denly noticed  that  the  boy  was  stiff,  turned  him  around 
and  found  him  dead  without  convulsion  and  without 
struggle.  The  father  insisted  upon  my  making  a  necrop- 
sy, and  I  found  a  very  large  thymus  gland  as  they  have 
particularly  been  described  by  Dr.  Jacobi  in  his  recent 
work  on  that  organ.  Two  weeks  ago  I  think  we  had 
such  a  death  in  the  New  York  Infant  Asylum  in  a  child 
that  had  been  perfectly  well  save  a  very  slight  attack  of 
gastro-intestinal  catarrh,  and  it  died  very  suddenly.  Here 
the  resident  physician  Dr.  Bremmer  found  a  very  large 
thymus  gland.  We  know  of  abouttwenty-eight  or  thirty 
cases  reported  in  literature  of  sudden  deaths  in  infants 
probably  caused  by  large  thymus  gland. 

Dr.  KOPLIK. — I  would  like  to  ask  Dr.  Seibert  the 
weight  in  this  case  of  the  thymus  gland  } 

Dr.  Seibert. — I  don't  know. 

Dr.  KOPLIK.  The  reason  I  ask  this  question  is  that  in 
the  normal  child  the  gland  varies  a  good  deal  in  weight. 
Sometimes  it  weighs  a  few  grains  sometimes  as  many 
grammes,  as  has  been  shown  in  the  work  upon  the  thy- 
mus issued  by  Dr.  A.  Jacobi. 

Dr.  Jacobi. — Dr.  Adams  is  very  anxious  to  have  a 
diagnosis  of  the  case,  and  so  are  we.  I  wish  to  make  a 
few  remarks  in  order  to  point  out  the  doubts  I  have  my- 
self and  the  doubts  that  must  have  come  to  everybody 
else  here.  It  has  been  stated  the  diagnosis  of  rachitis 
was  made;  at  the  same  time,  however,  it  is  positively 
stated  that  there  was  no  rachitis  of  the  cranium,  no  "  cra- 
nio-tabes."  There  is  no  doubt  about  this  in  my  mind  that 
out  of  fifty  cases  of  laryngismus  stridulus  forty-nine  are  of 
rachitical  origin,  so  it  is  quite  natural  that  we  should  look 
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for  rachitis  as  the  cause  in  this  case  too  if  we  have  to  deal 
with  an  uncomplicated  and  bona  fide  case  of  laryngismus 
stridulus.  The  two  per  cent.  I  have  mentioned  of  such 
cases  as  alluded  to  by  Dr.  Seibert  are  cases  from  another 
cause  yet.  In  that  history  it  has  struck  me  that  there  was 
every  cause  for  general  rachitis.  The  baby  had  been  fed 
on  cow's  milk  exclusively  if  I  understand  the  doctor  right. 

Dr.  Adams. — Yes,  sir. 

Dr.  Jacobi. — Now,  if  there  is  anything  that  will  make 
a  baby  rachitical  it  is  the  exclusive  use  of  cow's  milk,  no 
matter  whether  you  mix  it  with  a  little  water  or  not.  Fur- 
ther, the  baby  has  not  been  a  well  child.  The  baby  was  a 
fat  child.  The  doctor  says  positively  that  after  the  child 
had  had  a  severe  case  of  pneumonia  it  grew  fat  very  sud- 
denly and  was  flabby,  and  Dr.  Busey  came  to  the  con- 
clusion that  there  were  but  little  muscle,  and  more  fat. 
As  the  baby  suffered  from  constipation,  a  constipation  due 
to  insufficiency  of  the  intestinal  muscles  and  the  condition 
of  the  food,  the  poor  child  would  swell.  All  this  points 
to  general  rachitis,  and  may  have  developed  what 
there  must  have  been  afterwards  in  that  brain.  In  an  at- 
tack of  laryngismus  a  convulsion  may  be  the  direct  result 
of  interrupted  respiration  and  oxygenization,  but  as  a  rule 
both  the  attack  of  laryngismus  and  the  convulsion  come 
from  the  same  source  which  is  the  abnormal  condition  of 
the  brain  and  meninges.  When  the  bones  are  rachitical 
they  are  succulent,  bloody;  when  you  cut  through  them 
the  blood  will  soon  ooze  out.  There  is,  at  the  same  time 
hyperaemia  of  the  meninges,  there  is  very  frequently 
hydrocephalic  effusion,  general  oedema  of  the  brain.  Some 
such  condition  you  must  have  had  because  the  child  had 
convulsions  all  the  time.  The  child  had  twenty  convul- 
sions, so  that  there  must  have  been  an  abnormal  con- 
dition of  the  brain  which  was  permanent,  not  so  perm.a- 
nent  as  to  paralyze  the  baby,  or  to  destroy  it  at  once, 
but  permanent  enough  to  give  rise  to  twenty  convulsive 
attacks  in  one  day.  There  was  chronic  meningitis;  there 
was  an  oedema  of  the  brain.  From  that  the  baby  may 
have  died  suddenly.  It  has  been  suggested  the  laryngis- 
mus may  have  come  from  adenoid  vegetations,  as  the  baby 
did  not  snore  all  his  lifetime  it  is  not  probable  there  were 
any.  The  thymus  gland  has  not  been  examined.  That 
is  a  mistake  that  ought  to  have  been  corrected.  We  do 
not  know  whether  there  was  the  condition  alluded  to  by 
Dr.  Seibert  or  not.  The  manubrium  sterni  has  not  been 
examined  to  determine  whether  there  was  extensive  dul- 
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ness  or  not.  So  I  believe  the  possibility  of  coming  to  a 
correct  diagnosis  ^etiologically  docs  not  exist  here.  What 
did  the  baby  die  of?  We  have  not  been  told.  Babies 
when  they  die  in  the  attack  of  laryngismus  stridulus  will 
die  in  the  first  stage  of  that  attack.  Not  every  spasm  of 
the  glottis  must  be  claimed  as  laryngismus  stridulus. 
Laryngismus  stridulus  means  an  attack  which  consists 
of  two  stages,  the  first  of  which  is  apnoea.  The  baby  is 
still  a  moment,  and  pallid,  pale,  then  gets  flushed  and 
purple  and  comes  out  with  crowing  respiration.  The  baby 
may  die  in  the  stage  of  apnoea.  I  have  seen  a  few  of  such 
cases,  but  when  they  enter  the  stage  of  crowing  respi- 
ration they  are  all  safe.  With  this  long-drawn  inspiration 
this  is  the  end  of  the  attack.  When  they  do  not  get  so 
far  or  when  the  apncea  lasts  too  long  they  either  die  sud- 
denly or  in  a  convulsion.  We  are  not  told  the  baby  died 
that  way. 

Is  it  not  possible  that  the  death  was  due  to  the  so- 
called  swallowing  of  the  tongue.''  There  are  a  number  of 
cases  now  on  record  in  which  a  baby  died  suddenly  by 
doubling-up  the  tongue,  aspirating  the  tongue.  Such 
cases  have  been  described  first,  I  believe,  by  Henning, 
and  I  believe  there  are  a  dozen  cases  in  literature.  Dr. 
Adam's  baby  was  put  down  to  take  its  medicine,  being 
relatively  well.  The  tongue  may  have  fallen  backwards 
in  the  struggle  against  the  medicine  and  was  aspirated 
into  the  pharynx  and  the  larynx,  there  the  doctor  might 
possibly  have  found  it  if  he  had  looked  for  it.  So  I 
believe  that  no  positive  diagnosis  can  be  made  in  the  case. 
It  may  have  been  a  case  of  rachitis.  There  was  oedema 
of  the  brain.  It  may  have  been  hypertrophy  of  the  thymus. 
It  may  have  been  a  case  of  swallowing  of  the  tongue. 
Rare  cases  will  occur,  even  now  and  then;  lightning  will 
destroy  life,  rare  though  it  be. 

Dr.  HUBER. — Dr.  Blackader  has  asked  as  to  the  fre- 
quency of  laryngismus  as  a  symptom  of  rachitis  on  this 
side  of  the  water.  In  my  service  under  Dr.Jacobi,  in  the 
Vanderbilt  clinic,  we  see  laryngismus  stridulus  with  more 
or  less  softening  of  the  occipital  and  parietal  bones  and 
other  evidences  of  advanced  rachitis.  Such  cases  are  not 
at  all  infrequent,  occur  mostly  among  immigrants,  and  I 
have  met  them  quite  often  in  the  tenement  districts.  As 
to  swallowing  of  the  tongue,  I  have  seen  four  such  cases, 
but  those  cases  all  occurred  in  children  v%^ho  were  weak- 
ened by  some  severe  constitutional  disorder.  The  point 
is  a  new  one  to  me  that  such  a  condition  can  cause  death 
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in  a  healthy  child.  This  child,  however,  was  not  in  a 
perfectly  healthy  condition.  Dr.  Cohen  calls  attention  to 
this  and  recommends  introducing  the  finger  at  once  into 
the  mouth  with  the  possibility  of  relieving  an  imprisoned 
tongue. 

Dr.  Jacobi. — They  are  not  all  unhealthy  children.  The 
same  thing  has  been  observed  in  healthy  children.  It  is 
simply  the  construction  of  the  tongue  itself,  the  length 
and  expansibility  of  the  fr^enum  that  enables  the  tongue 
to  double  up. 

Dr.  Earle. — I  would  like  to  ask  Dr.  Adams  to  explain 
just  exactly  these  convulsions;  in  the  first  place,  the  seiz- 
ure that  he  thought  was  laryngismus  stridulus,  and  then 
the  general  convulsive  movements  later  on. 

Dr.  Adams. — During  the  first  convulsion  in  which  I 
saw  the  child,  he  was  lying  on  the  bed  asleep  and  I  was  in 
the  room  below.  As  I  ran  up  stairs  I  heard  this  decided 
cooing  sound.  By  the  time  I  reached  the  room  the  child 
was  blue,  fixed,  face  cyanotic,  and  but  a  second  or  two 
when  the  convulsive  movements  began,  decided  clonic 
convulsions.  Now,  that  was  in  the  morning.  In  the  after- 
noon while  Dr.  Busey  and  I  were  in  the  room  the  child, 
who  was  asleep  when  we  went  into  the  room,  awoke 
and  made  a  little  movement.  There  was  no  evidence  of 
rigidity.  Very  soon  it  had  that  inspiratory  whoop  and 
then  the  thumbs  began  to  cross  over  the  hands,  and  in 
that  condition  the  child  became  rigid,  blue,  and  relaxa- 
tion took  place.  That  was  the  convulsion  which  we  saw 
and  upon  which  the  diagnosis  of  laryngismus  was  decided. 

In  the  first  place,  as  to  the  diagnosis.  A  very  careful 
examination  of  that  patient  had  been  made  several  times. 
The  child  had  been  stripped,  placed  in  good  light  and  had 
been  examined  by  me  before  Dr.  Busey  saw  it.  He  saw 
him  and  thoroughly  examined  the  cranial  bones,  the  upper 
portion  of  the  trachea  and  the  larynx  as  well  as  it  was 
possible  to  do  by  palpation.  There  was  no  evidence  of 
obstruction  to  the  breathing.  The  child  when  over  the 
attack  breathed  very  naturally,  nothing  to  excite  the 
suspicion  at  all,  and  I  think  that  certainly  Dr.  Busey 
had  had  experience  enough  with  rachitis  to  diagnosticate 
it.  The  fat  that  had  accumulated  was  very  much  in  favor 
of  this  diagnosis. 


SACRO-COCCYGEAL  TUMOR  IN  A  CHILD 
THREE  WEEKS  OLD;  OPERATION;  RE- 
COVERY. 

BY    F.    RUBER,    M.D., 
New    Vork. 

Female,  of  Russian  Polish  parentage,  came  under  my 
observation  when  but  a  few  hours  old.  Mother  has  had 
eight  children,  healthy  and  without  any  congenital  defor- 
mity. The  little  patient  presented  a  swelling  or  rather 
growth,  involving  the  sacral  and  coccygeal  regions  pos- 
teriorly, while  laterally  the  tumor  extended  to  the  gluteal 
on  either  side.  No  malformation  of  the  anus  or  rectum. 
Abundant  passage  of  meconium  shortly  after  birth. 
Posterior  to  the  anus  the  skin  was  normal  for  about 
one-and-a-half  inches,  then  gradually  became  thinned 
as  though  stretched  by  the  tumor  which  was  prolonged 
downwards  for  about  two  inches.  Digital  examination 
of  the  rectum  demonstrated  that  the  pelvis  was  not  in- 
volved to  any  appreciable  extent. 

The  abnormally  projecting  mass  was  evidently  com- 
posed of  a  number  of  cysts  of  varying  size,  loosely 
adherent  to  the  skin,  except  where  fibrous  bands  attached 
to  the  deeper  layers  retracted  the  integument  and  gave 
rise  to  the  irregular  nodular  character  of  the  growth. 
The  cystic  nature  of  the  swelling  could  be  readily  made 
out.  The  nodules  were  translucent  and  elastic,  and 
fluctuated. 

The  skin  was  thin,  translucent,  of  a  purplish  hue. 
Numerous  large  vessels  (veins)  ran  over  the  surface- 
Palpating  carefully  several  firm  and  apparently  cartila- 
ginous bodies  could  be  made  out  distinctly  in  two  of  the 
cysts.  The  base  of  the  growth  was  somewhat  constricted, 
though  no  distinct  pedicle  existed.  Length  about  four 
inches,  width  about  three,  apparent  thickness  about  two 
inches.      Diagnosis,      congenital    sacro-coccygeal  cystic 


HUBER  :   Sacro-Coccygeal  Tumor.  201 

tumor  (multilocular  in  character).  Treatment,  re- 
moval. 

As  the  parents  were  exceedingly  anxious  that  radical 
measures  should  be  employed,  it  was  decided  to  remove 
the  tumor  as  soon  as  the  umbilical  stump  had  healed, 
and  the  child  had  regained  the  physiological  loss  to 
weight  occurring  in  the  first  week  (Prof.  A.  Jacobi's 
suggestion). 

The  mother,  quite  a  personage  in  her  "  congregation," 
deplored  the  misfortune  which  had  overtaken  her,  be- 
came melancholic  and  continually  brooded  over  the  con- 
dition of  the  offspring.  To  relieve  the  mother's  mental 
distress,  as  well  as  the  deformity  in  the  child,  the  opera- 
tion was  undertaken  February  i8th,  the  child  then  being 
nineteen  days  old. 

Prof.  Jacobi  and  Dr.  L.  M.  Silver  kindly  assisted,  and 
Dr.  Jos.  Huber  assumed  charge  of  the  anaesthetic,  chloro- 
form. As  anticipated,  the  skin  as  soon  as  an  incision  was 
made,  was  found  to  be  but  loosely  adherent  and  was  very 
readily  stripped  from  the  growth  by  a  process  of  dry  dis- 
section (with  finger  and  blunt  dissector)  except  where  the 
fibrous  septa  between  the  various  cysts  had  been  firmly 
adherent  to  the  under-surface  of  and  caused  a  retraction 
of  the  integument.  Blunt  curved  scissors  were  used  to 
divide  the  firm  fibrous  bands.  But  little  haemorrhage 
occurred  until  the  deeper  portion  of  the  tumor  was 
reached.  In  all  but  three  ligatures  were  required.  The 
mass  w^as  found  to  take  its  origin  from  the  coccyx,  being 
attached  by  firm  fibrousbands  to  the  bone.  No  commu- 
nication with  the  spinal  canal  was  discovered. 

Examining  the  wound  it  was  found  that  a  small  portion 
of  the  tumor  situated  to  the  right  and  extending  forward 
towards  the  anal  region  had  been  left.  The  mass  was  of 
firm  consistence;  a  few  small  cysts  being  embedded  in  a 
more  solid  portion,  the  exact  nature  of  which  with  its 
deeper  attachment  could  not  be  made  out. 

The  general  condition  of  the  child  counterindicated 
any  further  operative  measures,  it  w^as,  therefore,  decided 
to  postpone  the  removal  for  a  few  weeks. 
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A  small  drainage  tube  was  inserted  and  the  edges  united 
with  catgut.  Dressing  applied.  Hot  bottles  applied;  stimu- 
lants ordered;  and  little  patient  kept  lying  upon  its 
stomach  as  much  as  possible.  Absorbent  cotton  placed 
over  vulva  and  anus,  and  changed  frequently  to  prevent 
dressing  being  soiled.  Rallied  nicely  in  a  few  hours. 
Two  days  later  dressing  changed  and  drainage  tube  re- 
moved. The  outer  third  healed  by  first  intention;  mid- 
dle third  failed  to  unite.  As  it  was  difficult  to  prevent 
the  soiling  of  the  dressing  with  urine  and  faeces,  the  un- 
united portion  was  loosely  packed  with  gauze  and  allowed 
to  granulate  from  the  bottom.  Healing  complete  in  three 
weeks. 

March  28th  assisted  by  Dr.  H.  M.  Silver,  Dr.  Jos. 
Huber  assuming  charge  of  the  anaesthetic,  the  remaining 
portion  of  the  growth  was  removed.  The  swelling  was 
quite  prominent  involved  the  right  gluteal  region  and  ex- 
tended forwards  towards  the  rectum  where  its  outlines 
were  gradually  lost.  It  was  not  possible  to  make  out  the 
deep  attachments  by  palpation.  The  integument  over  the 
most  prominent  portion  was  firm,  somewhat  thickened, 
slightly  pigmented  and  covered  with  a  number  of  coarse 
short  hairs.  This  area,  about  the  size  of  a  quarter,  grad- 
ually merged  into  the  surrounding  normal  skin  and  ap- 
peared to  be  firmly  adherent  to  the  growth  underneath. 
An  oblique  incision  about  two  inches  long  running 
downward  and  outwards  exposed  a  few  small  cysts;  the 
main  body  of  the  growth  was  of  a  different  nature,  of  firm 
consistence  and  apparently  lipomatous  in  character  with- 
out any  sharply  defined  capsule. 

After  a  tedious  dissection  with  the  aid  of  blunt  curved 
scissors  and  the  finger,  exposing  about  an  inch  of  the 
rectum,  it  became  evident  that  the  deeper  attachments 
involved  the  coccyx  posteriorly  and  laterally  on  the  right 
side,  even  extending  a  little  in  front.  Carefully  working 
from  above  to  free  the  attachment  to  the  coccyx  an  elon- 
gated cyst  about  three-eighths  of  an  inch  wide  and  three- 
quarters  of  an  inch  long  was  exposed.  At  first  it  was 
thought  that  it  might  communicate  with  the  spinal  canal — 
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accidently  punctured  in  the  further  dissection,  a  thick 
yellowish  opaque  fluid  escaped,  and  its  true  nature  was 
established.  In  this  manner  the  attachments  were  slowly 
and  carefully  separated  until  a  pedicle  of  about  one-sixth 
of  an  inch  was  left  attached  to  the  top  of  the  coccyx.  A 
stout  catgut  ligature  was  then  applied  and  tied  close  to 
the  tumor,  the  portion  attached  to  the  bone  being  clamped. 
The  enucleation  was  completed  by  a  cut  with  the  scissors 
between  the  clamp  and  ligature.  A  second  ligature  was 
firmly  tied  over  the  clamp,  upon  the  removal  of  the  latter 
a  small   artery  spurted   briskly,  but  was  readily  caught 


and  ligated  (evidently  the  nutrient  artery  of  the  growth). 
The  wound  being  deep  and  the  rectum  exposed,  it  was 
thought  best  to  pack  loosely,  two  silk-worm  gut  sutures 
being  passed  in  deeply  to  bring  the  edges  together  in  a 
few  days.  Antiseptic  dressing  applied,  child  rallied  well 
and  did  nicely  for  two  days.  A  mild  erysipelas  then 
supervened,  but  was  readily  controlled  by  coating  the 
affected  surface  at  frequent  intervals  with  an  ointment  of 
zinc  oxide  and  boric  acid.  A  severe  diarrhoea  (fontanelles 
depressed)  appeared  on  the  fourth  day,  improved  when 
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the  iodoform-gauze  was  omitted  and  nursing  stopped — 
the  child  being  supported  on  rice  and  barley-water  with 
white  of  Qgg.  As  small  stitch  abscesses  had  formed, 
Kocher's  sutures  were  removed  and  the  wound  loosely- 
packed  with  sterilized  gauze.  Frequent  changes  of  dres- 
sing were  required  because  of  difficulty  of  preventing 
soiling  with  urine  and  faeces. 

Congenital  Tumor  of  Sacral  Region. — Microscopic 
Examination  by  Dr.  Sondern. — An  irregularly  nodu- 
lar, fluctuating  tumor  weighing  200  grammes,  of  the 
multilocular  cystic  variety.  The  cysts  varying  in  size 
from  that  of  a  small  hen's  egg  to  some  only  discernible 
by  the  use  of  the  microscope,  are  enclosed  by  dense 
fibrous  walls.     The   chemical    examination    of  the    fluid 


contained  in  several  of  these  cysts  shows  the  following: — 
A  slightly  opalescent  serous  fluid.  Specific  gravity,  ICXD/. 
Reaction,  neutral.  Containing  principally  par-  and 
met-  albumen.  Serum-albumen  a  trace.  Sodium  chloride 
o.oi  in  I  c.c.  approx.  Glucose,  phosphates,  urea,  negative. 
Microscopically. — Large  numbers  of  pavement  and 
columnar  epithelial  cells,  many  of  which  showing  both 
granular  and  fatty  change.  The  presence  of  both  varie- 
ties, probably  due  to  the  fact  that  the  fluid  was  derived 
from  several  of  the  cysts.  Also  present,  leucocytes, 
fibrin,  free  fat  globules,  several  small  colloid  masses  and 
granular  detritus.  Blood  was  not  present.  In  the  walls 
of  the  tumor  are  found  many  very  hard,  rather  circum- 
scribed masses  varying  in  size,  so-called  intrinsic  growhts, 
these  partially  accounting  for  the  nodular  appearance  of 
the  whole.  A  section  of  one  of  these,  about  the  size  of  a 
chestnut,  shows  the  following:  Numerous  larger  and 
smaller  cysts,  surrounded  by  an  exceedingly  dense  fibril- 
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Jar  connective  tissue  structure,  the  fibrous  element  pre- 
dominating, richly  supplied  with  blood  vessels.  These 
small  cysts  are  lined  with  columnar  epithelium.  One 
margin  of  the  section  is  a  part  of  the  wall  of  one  of  the 
larger  cysts — this  being  lined  with  pavement  epithelium. 

The  small  adjoining  tumor  (weight  one  and  one  half 
ounce)  consists  likewise  of  dense  fibrillar  connective 
tissue,  also  richly  supplied  with  blood  vessels,  showing 
besides  several  large  lipomatous  areas. 

Obscure  in  their  origin,  various  theories  have  been 
evolved  to  explain  the  existence  of  congenital  sacro- 
coccygeal tumors.  Their  formation  has  been  attributed 
to  included  foetation,  germination  or  inclusive  of  a  portion 
of  the  outer  layer  of  blastoderm  at  the  time  of  the  closure 
of  the  dorsal  laminae.  In  the  Erasmus  Wilson  lectures 
on  "  Evolution  in  Pathology,"  J.  Bland  Sutton  adduces 
additional  evidences  in  support  of  the  view  that  the 
various  congenital  tumors  of  the  sacrum  and  coccyx  be- 
longed to  four  classes  :  i  Sacral  spina  bifida  (often 
falsely  called  lipomati).  2  Tumors  originating  in  the 
post  anal  gut.  These  were  often  called  congenital  sacral 
sarcomata,  and  were  supposed  by  many  to  originate  in 
Luschka's  coccygeal  body.  This  structure,  however, 
with  its  pedicle  was  really  the  persistent  remnant  of  the 
terminal  section  of  the  gut,  hence  the  gland  and  the 
tumor  had  a  common  origin.  3  Cystic  tumors  originat- 
ing in  the  Mesenteric  canal  (rectal  dermoids),  and  4 
parasitic  foetuses  of  various  degrees  from  a  more  or  less 
perfect  child  to  an  ill-shapen,  conglomeration  of  natural 
tissues,  fingers,  toes,  bones,  gut,  etc. 

The  multilocular  cystic  growth  constitute,  the  majority, 
and  the  more  important  tumors  met  with  in  the  region. 
Irregularly  rounded  or  oval  in  shape,  they  are  met  Avith 
as  pendulous  masses  arising  from  the  anterior  or  posterior 
aspect  of  one  or  both  bones.  The  size  varies  from  that 
of  an  ^^^  to  a  mass  larger  than  a  child's  head.  The  fur- 
ther growth  usually  corresponds  with  that  of  the  infant 
and  is  generally  rapid.  They  occur  with  great  frequency 
in  females,  and  are  more  often  situated  anteriorly  to  the 
bone  causing  a  backward   project  of  the  coccyx.     The 
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skin  is  thin,  and  translucent,  distinctly  showing  the  large, 
superficial  veins  upon  the  surface  of  the  tumor.  The  at- 
tachments to  the  bone  are  more  or  less  intimate,  in  some 
instances  the  coccyx  is  firmly  embedded  in  the  tissue,  in 
others  it  may  be  rudimentary  or  even  absent.  The  pelvic 
organs  and  genitals  may  be  displaced  in  the  further  growth 
and  even  the  abdomen  cavity  involved.  When  extensive 
ramification  takes  place  in  the  pelvis,  no  pedicle  is  found. 
Exceptionally  a  communication  with  the  spinal  canal  ex- 
ists, though  it  may  not  be  possible  to  detect  it  before 
operating. 

In  some  instances  the  cysts  preponderate,  in  others 
fatty  or  fibrous  tissue  constitute  the  main  mass.  Pieces 
of  cartilage,  bone  and  even  bowel  have  been  found. 

The  cysts  vary  in  size,  some  are  microscopic,  others  as 
large  as  an  &%^.  The  larger  cysts  contain  a  fluid  similar 
to  that  of  a  hydrocele,  others  particularly  those  near  the 
coccyx  a  yellowish  opaque  gelatinous  material.  The  cysts 
are  held  together  by  a  varying  amount  of  firm  fibrous 
connective  tissue. 

Dr.  Alex.  Ritsche,  assistant  at  Kraske's  clinic  reports  in 
*'  Beitrage  zur  Lehre  von  den  augeborenen  Sakral-gesch- 
wiilsten,"  a  case  analogous  to  the  one  reported  above. 
The  tumor  in  his  patient  was  situated  anteriorly  to  the 
sacrum  and  coccyx  and  also  consisted  of  two  distinct 
parts,  one  cystic,  the  other  fatty. 

A  most  careful  and  exhaustive  microscopic  examina- 
tion of  the  different  portions  of  the  growth  is  presented. 
("  Beitrage  zur  klinischen  Chirurgie  "  redigiert  von  Dr.  P. 
Bruns,  Achter  Band,  Drietes  Heft.).  Three  varieties  of 
cysts  are  described,  and  three  kinds  of  glands  were  met 
with.  In  the  compact  portions  of  the  tumor,  cartilage  and 
smooth  muscular  fibres  were  found.  Histologically  the 
cysts  were  found  to  differ  in  shape,  and  in  the  character 
of  their  lining  membrane.  The  smallest  cysts  mostly  oval 
(also  found  in  the  lipoma)  were  lined  with  numerous 
layers  of  pavement  epithelium.  A  number  of  the  larger 
cysts  presented  well-defined  epidermis  with  hair  in  dif- 
ferent stages  of  development. 
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The  majority  of  the  cysts  varying  greatly  in  their  con- 
tour, were  lined  with  ciliated  epithelium  interspersed  with 
beaker-shaped  cells  (Becherzellen).  The  presence  of 
solitary  follicles  or  of  more  diffuse  adenoid  structures  in 
the  vicinity  of  these  cysts,  together  with  beaker-shaped 
cells,  and  non-striated  muscular  fibres  lead  him  to  infer 
that  portions  of  the  growth  evidently  originated  from  the 
large  intestines.  In  one  of  the  cysts  lined  with  epidermis 
quite  a  large  section  which  contained  the  principal  elements 
of  intestinal  mucous-membrane  was  found.  In  addition 
to  the  two  varieties  of  glands  mentioned,  a  few  acinous 
glands  similar  racemose  glands  of  the  skin  were  detected. 

The  cartilaginous  bodies  wereeither  round  or  horseshoe 
in  shape.  In  a  few  instances  a  cyst  was  made  out  in  the 
hollow  of  the  horseshoe-shaped  sections.  Small  islands 
of  cartilage  were  found  upon  microscopic  examination  in 
some  of  the  cyst  walls.  No  trace  of  striated  muscular 
fibres  or  nerve  elements  existed  in  the  tissues  examined. 

Impressed  by  the  absence  of  even  a  trace  of  nerve  ele- 
ments and  voluntary  muscular  fibre,  Ritsche  concludes 
that  these  growths  do  not  owe  their  origin  to  an  imper- 
fectly developed  parasitic  foetus  or  infrafoetation.  His 
investigations  and  study  of  early  embryology  lead  him  to 
believe  that  congenital  sacral  tumors  are  due  to  an  arrest 
(from  some  unknown  cause)  in  the  process  of  retrograde 
metamorphosis  or  involution  of  foetal  rudiments  peculiar  to 
this  region. 

Many  of  the  children  affected  with  these  growths  are 
still-born,  others  die  within  the  first  few  days  of  life;  in 
those  who  survive  the  anomaly  grows  frequently  with 
great  rapidity.  Spontaneous  cure  has  resulted  in  some 
cases,  from  ulceration  and  sloughing  of  more  or  less  of 
the  growth,  on  the  other  hand  death  may  take  place  due 
to  exhaustion  or  septic  complications. 

In  the  treatment  partial  measures  should  be  discarded. 
Each  case  must  be  judged  by  itself  and  in  considering 
operative  measures,  the  possible  occurrence  of  a  commu- 
nication with  the  spinal  canal  should  not  be  lost  sight  of 
Excision  thus  far  has  given  the  best  results. 


NOTE  ON  PEROXIDE  OF  HYDROGEN. 

BY   A.   JACOBI,  M.D., 

New  York. 

What  I  have  to  say  under  the  heading  of  a  "  Note 
on  Peroxide  of  Hydrogen,"  I  wish  to  betaken  by  you  not 
as  a  contribution  but  rather  as  a  warning.  The  enthus- 
iasm of  experimenters  and  the  mercantile  interests  of 
drug  manufacturers,  particularly  of  those  owning  a  patent- 
right  of  their  wares,  have  been  such  a  fertile  source  of 
new  additions  to  our  therapeutical  treasures  and  incum- 
bencies, that  the  relation  of  a  few  cases  containing  some 
sober  observations  will  not  come  amiss.  You  know  what 
is  constantly  being  claimed  for  peroxide  of  hydrogen. 
It  is  tasteless,  odorless,  harmless,  both  externally  and  in- 
ternally; it  is  positive,  not  a  nostrum,  the  most  powerful 
antiseptic  known,  the  ideal  antiseptic,  strengthening,  tonic, 
rejuvenating  and  much  more.  If  but  Brown-Sequard  had 
known  of  it !  It  cures  catarrh  of  the  nose  and  catarrh  of 
the  throat,  ozoena,  hay  fever,  sore  throat,  quinsy,  tonsil- 
litis and  all  diseases  of  the  throat,  besides  pharyngitis, 
also  laryngitis,  bronchitis,  asthma,  whooping-cough,  con- 
sumption, diphtheria,  croup,  syphilis,  chancre,  all  the 
eruptive  fevers,  skin  diseases,  piles,  chlorosis,  rheuma- 
tism, dyspepsia,  catarrh  of  the  stomach,  ulcer  of  the 
stomach,  heart-burn,  women's  weaknesses,  whites,  leu- 
corrhoea,  all  sores,  abscesses,  carbuncles,  ulcers,  etc., 
which  are  caused  by  microbes. 

This  sort  of  trash  is  not  published  for  you,  gentlemen, 
who  are  writers  and  teachers,  but  for  the  immense  num- 
ber of  unsophisticated  medical  men  all  over  the  country, 
whose  anxiety  for  new  and  more  effective  remedies  is 
stimulated  by  their  relative  inability  to  cope  with  the 
misery  surrounding  them.  That  is  why  the  shelves  of  the 
country  physician,   the    closet   of  the  farmer,  the   stores 
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even  of  the  most  respectable  city  druggist  are  filled  with 
proprietary  medicines  of  all  kinds. 

What  is  always  claimed  for  a  proprietary  medicine,  is 
its  infallibility.  Here  is  the  remedy,  here  is  the  dose. 
Now  the  only  thing  you  have  to  do  is  to  pay  for  it,  take 
it,  and  to  get  well.     If  not,  it  is  your  fault  somehow. 

The  dosing  of  medicines  is  of  so  much  the  greater  im- 
portance, the  more  their  efficacy  is  liable  to  depend  on  in- 
dividual predispositions  and  tendencies.  Iodide  of  potas- 
sium may  produce  iodism  in  a  one-grain  administration, 
calomel  salivation  in  a  minute  dose,boracic  acid  may  irri- 
tate a  urethra  instead  of  curing  it,  bichloride  of  mercury 
in  high  dilution  will  sometimes  fret  and  irritate  a  diph- 
theritic or  catarrhal  mucous  membrane.  The  attentive 
physician  knows  that  perfectly  well  and  is  anxious  not  to 
risk  the  smallest  possible  chance  of  overdosing.  It  is 
possible  that  the  doses  as  recommended  by  the  manu- 
facturers of  peroxide  of  hydrogen  have  been  too  strictly 
adhered  to  by  many,  but  I  know  that  in  a  few  of  the 
cases  in  which  I  have  seen  the  drug  acting  unfortunately, 
much  less  than  the  recommended  doses  had  been  used.f 
Some  of  my  cases  have  been  in  the  practice  of  men  of  the 
highest  standing  in  the  profession,  a  few  have  been  ob- 
served in  company  with  members  of  this  very  society. 

A  young  man  of  twenty-eight,  living  alone  in  a  suite  of 
rooms,  in  the  best  possible  surroundings,  was  taken  with 
diphtheria  of  the  tonsils,  palatine  arches  and  uvula.  He  was 
treated  with  a  mild  mixture  of  chlorate  of  potassium  and 
chloride  of  iron  for  some  time,  then  with  a  spray  and 
wash  of  diluted  peroxide  of  hydrogen  alone.  When  I  saw 
him,  four  weeks  after  the  invasion,  I  was  told  that  he  had 
no  fever  for  a  fortnight,  but  suffered  intensely  from  the 
increase  of  membranes  all  over  the  mouth  and  pharynx. 
His  throat,  mouth  and  lips,  and  particularly  his  alveolar 

■fSome  of  these  gentlemen  appear  to  be  very  sensitive.  One  of  them 
who  had  been  told  that  I  had  reported  cases  of  occasional  incompetency 
or  even  dangerousness  of  peroxide  of  hydrogen,  honored  me  at  once 
with  a  note  containing  the  evidence  more  of  business  anxiety  than  of 
good  manners. 
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processes  posteriorly,  were  covered  with  white  flakes  and 
shreds,  some  film-like,  some  half-a-line  in  thickness. 
Wherever  the}^  were  removed,  the  mucous  membrane 
underneath,  and  the  gums  were  hypera^mic,  deprived  of 
epithelium,  and  sensitive.  The  patient  had  to  live  on 
milk  and  semi-solid  food,  not  being  able  to  masticate, 
and  was  greatly  worried  over  the  persistence  of  his  diph- 
theria, and  his  loss  of  time,  and  by  business  necessities. 
We  stopped  peroxide,  and  ordered  a  mouth  wash  and  a 
nasal  spray  of  lime  water,  the  former  to  be  used  every 
twenty  minutes.  The  following  night  he  slept;  next  day 
the  "  membranes  "  were  falling  off,  and  he  went  out  with  a 
bottle  of  lime  water  in  his  pocket.  He  called  it  a  miracu- 
lous cure,  which  title  we  declined  to  accept. 

A  boy  of  five.  His  nasal  diphtheria  had  been  treated 
with  a  five-per-cent.  spray  of  ("  medicinal  ")  peroxide 
of  hydrogen.  Had  been  sick  three  weeks  when  I  saw 
him.  There  were  glandular  swellings  and  high  fever 
one  week,  but  little  temperature  since.  The  lymph  bodies 
about  the  lower  angle  of  the  jaw  were  still  perceptible, 
but  less  than  they  were  reported  to  have  been.  Still 
there  constantly  was  a  slight  elevation  of  temperature. 
The  child  felt  sore  and  was  restless;  had  but  little  sleep, 
and  could  not  swallow  except  with  difficulty.  Part  of 
the  inside  of  his  cheeks  was  raw;  part  covered  with 
whitish,  greyish,  yellowish  flakes;  these  were  quite  thick 
on  the  alveolar  processes,  and  in  his  throat.  The  peroxide 
was  discontinued,  lime  water  sprayed  into  his  nostrils  and 
naso-pharynx  every  two  hours,  and  lime  water  in  doses 
of  half-a-teaspoonful  each  administered  every  half  hour, 
with  the  advice  of  holding  it  in  the  mouth  before  swallow- 
ing. Improvement  took  place  at  once,  the  irritant 
having  been  discontinued. 

A  similar  case  was  that  of  a  patient  of  a  distinguished 
gentleman  here  present.  A  child  in  the  family  had 
recently  died  of  diphtheria.  The  surviving  child  had 
been  sick  three  weeks  when  I  was  honored  with  a  call. 
The  history  was  that  of  nasal  and  pharyngeal  and  oral 
diphtheria,    with    occasional    improvements,  and  just  as 
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many  apparent  relapses.  The  abandonment  of  the  per- 
oxide, and  the  use  of  lime  water  had  the  same  immediate 
result. 

Woman,  of  thirty-eight  ;  a  child  of  four  years  had  a 
"  diphtheritic  sore  throat,"  just  before  she  was  confined, 
four  weeks  previously.  The  surroundings  and  circum- 
stances, top  floor  of  a  tenement  house,  were  none  of  the 
best.  A  week  after  her  confinement  she  was  taken  with 
what  was  readily  recognized  by  the  attending  physician 
as  vaginal  diphtheria.  In  her  throat  she  had  but  a  few 
specks  which  readily  disappeared.  The  vagina  was 
treated  with  bichloride  of  mercury  injections,  which  were 
discontinued  because  of  the  natural  impatience  on  the 
part  of  the  attending  physician  to  see  the  patient  out  of 
danger.  What  he  considered  a  mild  solution  of  "  Medicinal 
peroxide  "  (one  in  twenty-five)  was  then  resorted  to,  and 
from  six  to  eight  irrigations  made  every  day  and  night. 
Within  three  days  the  vagina  looked  better,  many  of  the 
pseudo-membranes  disappeared,  but  on  the  fourth  day 
others — "  a  relapse  "  came,  and  more  from  day  to  day, 
until  there  were  square  inches  of  them,  from  grey  to  yel- 
low, harder  and  thicker  than  ever.  What,  however, 
struck  the  attendant  as  most  surprising  was,  that  mean- 
while the  general  condition  of  the  patient  improved. 
That  was  surely  what  made  us  afterwards  suspect  that  the 
"  relapses  "  were  artefacts.  The  irrigations  of  peroxide 
were  substituted  by  douches  of  salt  water  (1:130),  and  the 
patient  recovered  very  fast. 

Such  cases  as  I  have  here  reported,  a  few  only  of  those 
I  have  seen,  speak  for  themselves.  I  hardly  doubt  but  that 
many  of  you  must  have  made  similar  observations.  Many 
of  the  "  pseudo-membranes  "  which  are  noticed  on  mucous 
membranes  treated  with  peroxide,  are  artefacts.  They  are 
the  result  of  the  coagulation  of  the  albumen  of  the  secre- 
tions, and  the  albumen  (and  fibrin)  of  the  sore  tissues  it 
comes  in  contact  with.  What  I  have  examined  consisted 
mostly  of  fibrine,  a  few  leucocytes,  a  very  few  blood- 
cells  and  epithelia.  The  neighborhood  of  diphtheritic 
membranes  is  mostly  deprived  of  epithelial  covering.     It 
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is  on  this  denudation  of  the  surrounding  mucous  mem- 
branes that  the  extension  of  the  morbid  process  is  mostly 
dependent  upon.  Thus,  \vhate\^er  irritates  that  neighbor- 
hood, whatever  irritates  even  mucous  membrane  at  a  dis- 
tance, beside  covering  it  with  a  fibrinous  exudate  which 
may  look  like  diphtheritic,  though  far  from  so  being,  may 
give  rise  to  actual  dipJitheria.  The  peroxide  will  have 
that  effect  as  strong  solutions  of  bichloride  of  mercury 
have,  or  nitrate  of  silver,  or  scratching,  brushing,  and 
violence  generally.  I,  therefore,  do  not  mean  to  say  at 
all,  that  I  attribute  none,  but  deleterious  effects  to  the 
peroxide,  just  as  little  as  I  am  willing  to  speak  of  the  del- 
eteriousness  of  bichloride  because  injudiciousness  does 
harm  with  it;  deleterious  in  peroxide  is  the  persistent  use 
of  it  after  it  has  rendered  its  service;  dangerous  is  its 
property  to  coagulate  the  surface  albumen  of  the  healthy 
tissue  as  well  as  the  unhealthy  exudation;  deleterious  is 
principally  the  quackishness  which  preaches  absolute 
harmlessness,  and  positive  efficacy,  in  every  stage  of 
every  case  of  almost  the  whole  index  of  maladies  in  the 
interest  of  "  business." 

DISCUSSION. 

Dr.  Caille  : — If  there  is  anything  that  which  I  am 
familiar  it  is  the  local  treatment  of  diphtheria,  and  my 
method  has  always  been  to  adopt  the  mildest  local  treat- 
ment because  I  know  that  irritating  treatment  in  the  naso- 
pharynx and  buccal  cavity  will  aid  the  spread  of  diph- 
theria. I  have  seen  ten  years  ago  that  a  strong  solution 
of  permanganate  of  potash  aided  the  spread  of  diphtheria. 
That  very  spot  which  had  been  cauterized  in  that  way 
was  found  to  be  covered  by  a  diphtheritic  patch  on  the 
following  day. 

In  the  case  that  Dr.  Jacobi  saw  with  me  the  following 
condition  was  present.  A  boy  of  six  had  been  sick 
sometime  with  scarlet  fever  and  diphtheria.  There  were 
no  dense  and  thick  white  patches  of  diphtheria,  but  it  was 
a  diphtheritic  infiltration  of  the  mucous  membrane  cover- 
ing the  pharynx  and  also  covering  the  entire  epiglottis. 
The  boy  was  hoarse  and  had  a  well-marked,  but  a  mild 
stridulous  breathing,  and  I  thought  he  might  be  develop- 
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ing  laryngeal  stenosis  and  that  I  should  be  obliged  to 
intube  or  do  tracheotomy.  He  had  very  little  strength 
left.  I  was  very  anxious  to  do  all  I  could  locally  to  pre- 
vent the  spread  of  the  diphtheritic  infiltration,  and  after 
having  used  the  mildest  treatment  seven  or  eight  days, 
mild  solutions  of  boric  acid,  Listerine  i  to  30,  and  i  to 
10,000  bichloride  of  mercury  and  lime  water,  I  thought  I 
would  try  for  once  the  peroxide  of  hydrogen,  and  I  dilut- 
ed the  ordinary  solution  i  to  8  and  that  was  used  as  a 
spray,  and  a  few  drops  were  dropped  into  the  nostril  from 
a  pipette,  and  it  was  used  as  a  gargle.  The  boy  liked  it 
very  much  because  it  had  no  specia.1  taste,  and  he  pre- 
ferred it  to  the  other  solutions.  Now  twenty- four  hours 
after  having  first  used  this  solution  of  peroxide  of  hydro- 
gen, one  to  eight,  I  noticed  the  following.  The  mucous 
membrane  on  the  lips  and  buccal  cavity  which  had  not 
been  affected  atall  assumed adeep  red  color,  and  thirty-six 
hours  after  the  .first  employment  of  this  chemical  I  noticed 
that  this  blood-red  mucous  membrane  was  covered  with  a 
whitish  veil,  and  then  I  noticed  beginning  ulceration  and 
a  pseudo-membrane  over  these  ulcerated  spots. 

Believing  that  the  peroxide  of  hydrogen  was  responsi- 
ble for  the  damage,  at  the  suggestion  of  Dr.  Jacobi  its 
use  was  stopped.  I  went  back  again  to  the  mildest  treat- 
ment, and  the  boy  eventually  got  well.  The  diphtheritic 
inflammation  was  visible  for  eight  or  ten  days  afterwards. 
The  larynx  did  not  become  involved.  Peroxide  of 
hydrogen  has  properties  which  should  draw  our  attention 
to  it,  but  its  action  in  my  case  was  certainly  injurious.  If 
I  find  any  suggestion  as  to  a  better  way  to  use  it  I  may 
try  it  again,  but  my  feeling  at  present  is  against  it. 

Dr.  Blackader  : — What  preparation  was  used  }  I 
have  seen  frequent  sources  of  impurity  some  of  which 
must  be  irritating  in  character. 

Dr.  Caille  : — It  was  Marchand  &  Co.'s  preparation. 
Perhaps  some  other  manufacturers  make  a  different 
chemical,  but  Marchand  is  supposed  to  make  the  best. 

Dr.  Blackader  : — I  have  seen  the  report  of  five  or  six 
different  specimens  of  peroxide  that  had  been  tested  by  a 
good  man,  and  with  the  result  of  showing  that  one  or  two 
contained  the  full  percentage  of  peroxide,  the  majority  a 
very  small  percentage  often,  although  the  names  were 
not  mentioned,  but  spoken  of  as  their  best  forms  and  con- 
taining distinctly  salts  and  acids  that  were  used  in  the 
production  of  the  peroxide,  and  salts  and  acids  that  must 
be  poisonous  in  themselves. 
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Dr.  Seibert  : — The  mortality  of  pharyngeal  diphtheria 
in  Berlin  according  to  Baginsky  is  forty-three  per  cent., 
in  New  City  according  to  my  last  figures  thirty-seven  per 
cent.  I  have  good  cause  to  think  that  it  is  not  any  better 
than  in  Berlin.  Within  the  last  winter  I  have  seen  several 
children  in  consultation  who  had  been  treated  by  the 
peroxide  of  hydrogen  in  a  dying  condition.  I  have  never 
used  it.  I  have  seen  in  adults  and  in  children  that  had 
been  treated  by  the  peroxide  in  New  York  City,  just  ex- 
actly these  thin  white  veils  over  the  mucous  membrane 
that  looked  as  though  a  drop  of  milk  had  been  spilled  on 
the  healthy  mucosa,  and  were  by  the  peroxide,  because 
whenever  that  was  taken  away  they  disappeared  without 
any  treatment.  They  looked  liked  the  beginning  of  fresh 
diphtheritic  membranes. 

I  would  like  to  ask  one  question.  I  have  seen  as  Dr. 
Jacobi  has  pointed  out  that  stuff  advertised  all  over,  but  I 
have  failed  as  yet  to  see  one  scientific  article  in  medical 
literature  showing  that  it  really  does  kill  any  germs.  I 
have  failed  to  observe  anything  of  that  kind  by  any 
authority  that  might  be  called  an  authority  in  bacteriol- 
ogy. I  know  of  quite  a  number  of  experimenters  who 
have  made  examinations  as  to  the  action  of  sublimate, 
chlorine  water,  carbolic  acid  and  other  well-known  drugs 
and  antiseptics  upon  germs.  We  know  how  they  work, 
but  I  have  failed  yet  to  find  one  article  in  regard  to  this 
drug  that  is  being  so  extensively  used. 

Dr.  Buckingham  : — I  have  used  peroxide  of  hydrogen, 
the  fifteen-volume  solution,  and  it  has  been  used  in  a 
spray  in  the  nose  or  in  the  mouth  generally  three  times  a 
day.  I  have  not  heard  any  very  great  complaint  from 
the  pain  caused  by  this,  but  I  am  bound  to  say  that  I 
think  most  of  the  patients  who  are  children  become  hos- 
pitalized and  submit  to  treatment  they  would  not  any- 
where else.  So  far  as  the  pain  goes  I  don't  think  it  is  a 
criterion.  So  far  as  the  action  on  the  germ  is  concerned 
I  don't  know  anything  about  it.  As  far  as  the  action  on 
the  membrane  is  concerned  it  seemed  to  me  it  did  some- 
times lessen  itself  after  the  use  of  the  spray,  and  generally 
comes  back  again  and  pretty  soon,  and  my  own  feeling 
at  this  moment  is  that  as  far  as  the  membrane  goes  it 
does  for  the  time  lessen  it;  as  far  as  the  disease  goes  I  am 
uncertain  as  to  whether  it  has  any  benefit.  I  have  not 
been  able  to  trace  any  bad  results.  I  can  recall  cases  that 
have  been  in  the  hospital  during  the  whole  month  and 
did   not  get  well  and  did   not  get  any    worse.     I    don't 
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think  there  are  any  more  of  these  cases  than  one  would 
find  anywhere  else.  It  is  possible  I  used  a  weaker  solu- 
tion than  we  think. 

Dr.  KOPLIK  : — I  would  like  to  mention  the  case  of  a 
child  six  years  old  who  suffered  from  tonsillar  septic 
diphtheria  treated  by  me  some  time  ago  by  mild  solution  of 
Listerine,  etc.  It  was  a  case  which  was  hopeless,  but  I 
thought  I  would  try  local  treatment  the  best  I  could  with 
mild  things.  I  called  a  consultation  and  peroxide  was 
advised.  As  soon  as  I  began  to  spray  with  it  I  noticed  a 
beefy  color  to  the  soft  palate.  It  did  clean  the  soft  palate, 
but  left  behind  this  red  beefy  color.  At  the  next  visit  I 
found  this  area  of  beefy  denudation  was  covered  with 
milky  pseudo-deposit,  membranous  deposit.  Every  time 
I  sprayed  the  beefy  color  would  appear,  and  the  child 
complained  of  a  great  deal  of  pain.  My  solutions  were 
strong  twenty-five  per  cent.,  and  the  preparation  was 
Marchand's. 

Dr.  HUBER  : — I  don't  use  peroxide  of  hydrogen  myself, 
but  in  a  number  of  cases  seen  in  consultation  I  have  been 
able  to  diagnose  the  fact  that  the  preparation  was  used 
by  the  swelled  lips  the  eroded  skin  and  the  condition  of 
the  mucous  membrane  so  fully  described.  I  therefore 
have  regarded  it  as  rather  a  dangerous  remedy  to  use.  In 
conversation  last  night  with  one  of  our  Boston  members 
I  was  told  that  in  one  of  the  hospitals  a  year  or  so  ago  they 
used  to  coat  the  skin  with  some  ointment,  and  even  then 
the  irritating  effects  were  such  that  it  was  finally  discarded, 
thus  confirming  the  impression  that  we  of  New  York  have 
had  in  the  use  of  peroxide. 

Dr.  Earle  : — Do  you  get  any  bad  results  from  its  use 
in  suppurative  cavities,  purulent  discharges  from  the  ear, 
etc. 

Dr.  HUBER  : — I  do  not  use  it  at  all. 

Dr.  Earle  : — I  have  been  in  the  habit  of  not  using  the 
peroxide  of  hydrogen  in  the  treatment  of  diphtheria,  but 
in  the  purulent  discharges  which  have  taken  place  in  so 
many  cases  following  the  grippe.  I  have  sometimes  been 
obliged  to  resort  to  the  use  of  peroxide  of  hydrogen,  and 
the  mothers  very  frequently  have  carried  this  along  and 
apparently  in  every  instance  it  has  done  good.  I  am 
prepared  for  what  I  hear  to-day  to  find  a  very  large  num- 
ber of  very  bad  results  pretty  soon,  because  about  a 
month  ago  we  had  an  editorial  in  the  Chicago  Tribune 
giving  three-fourths  of  a  column  to  the  use  of  peroxide 
of  hydrogen.     It   said  it  had  just  been  discovered.     The 
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article  commenced  editorially  claiming  it  would  cure  just 
about  everything,  that  we  were  comparatively  safe  now 
from  all  germs,  and  went  on  and  lauded  it  in  the  most  ex- 
travagant way,  and  I  presume  the  people  are  using  it 
now  for  all  sorts  of  things.  I  presume  we  will  begin  to 
get  returns  soon,  and  probably  a  little  increase  in  practice. 
Dr.  Jacobi  : — The  films  seen  soon  after  are  coagulated 
albumen,  but  the  damage  is  done  by  destroying  the 
epithelium,  giving  rise  to  new  exudation,  new  diphtheritic 
deposits  and  to  certainly  more  danger  and  discomfort. 
That  would  be  the  result  of  the  application.  The  first 
films  are  simply  coagulated  albumen. 


THE  RELATION  OF  RHEUMATISM  AND 
CHOREA* 

I. 

BY  CHARLES  W.  TOWNSEND,  M.D., 
Boston,  Mass. 

In  opening  the  discussion  on  chorea  and  its  relation  to 
rheumatism,  I  am  confronted  in  the  literature  of  the  sub- 
ject with  a  variety  of  conflicting  opinions  more  or  less 
backed  up  by  statistics.  Statistics,  say  the  scoffers,  may 
be  made  to  prove  anything,  and  in  the  case  of  these  two 
diseases  there  is  unfortunately  much  truth  in  this  remark, 
owing  to  the  indefinite  and  obscure  nature  of  rheumatism 
in  children.  This  is  evident  to  any  one  who  attempts  to 
collect  statistics  on  this  disease.  To  put  the  matter 
plainly,  it  may  be  said  that  the  student  of  chorea  who 
leans  to  the  rheumatic  theory  will  be  inclined  to  interpret 
vague  and  indefinite  pains  as  manifestations  of  rheuma- 
tism, while  these  would  be  disregarded  by  one  with  the 
opposite  views.     In  the  case  of  endocarditis,  however,  he 

♦Discussion  arranged  by  the  Council  before  the  American  Pediatric 
Society,  Boston,  Mass.,  May  4,  1892. 
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can  obtain  definite  facts,  provided  only  a  sufficient  time 
is  allowed  to  elapse  in  the  observation  of  cases,  so  that 
the  results  of  a  damaging  endocarditis  will  have  time  to 
develop. 

The  questions  I  have  put  to  myself  for  consideration  are: 

1st.  Does  rheumatism  occur  with  greater  frequency 
among  choreic  than  non-choreic  children  .'' 

2d.  Does  rheumatism  act  simply  as  a  debilitating  dis- 
ease in  its  relation  to  chorea,  or  is  there  an  intimate  rela- 
tion between  the  two  diseases  } 

3d.  Is  the  heart  murmur,  often  found  in  chorea,  due  to 
endocarditis,  and  is  it  liable  to  lead  to  serious  heart  dis- 
ease .' 

I  have  analyzed  all  the  cases  in  the  out-patient  depart- 
ment of  the  Children's  Hospital  of  Boston,  from  the  year 
1883  to  December,  1890,  the  results  of  which  will  appear 
in  the  scientific  report  of  the  hospital  to  be  published 
next  winter,  but  I  may  be  allowed  to  briefly  refer  to  them 
here. 

Let  me  first,  however,  as  an  aid  to  this  discussion,  state 
very  briefly  the  prevailing  views  on  this  subject. 

To  answer  a  question  in  pediatrics,  one  naturally  turns 
first  to  Keating's  Cyclopaedia,  and  here  Cheadlef  states  that 
he  finds  about  55  per  cent,  of  the  cases  of  chorea  to  be  rheu- 
matic. The  Collective  Investigation  Committee^  found 
32  per  cent,  to  be  rheumatic.  Sturges  §  puts  it  at  20  per 
cent.,  and  Meyersll  as  low  as  9  per  cent.  In  a  word,  it 
can  be  said  that  all  clinical  students  of  the  subject  admit 
the  occurrence  of  rheumatism  in  choreic  patients  with  more 
or  less  frequency,  the  difficulty  of  diagnosticating  rheu- 
matism in  the  young  explaining  this  variation  in  the  re- 
sults. 

In  the  interpretation  of  this  relation,  however,  there  is 
great  difference  of  opinion.     Thus  Cheadlef,  expressing 

t  Vol.  I.,  p.  805. 

JCollec.  Inves.  Rec,  Vol.  III. 

^Lancet,  1884,  Vol.  II.,  p.  484. 

II  Berlin,  klin.  IVocAensc/ir.,  July  14,  1890. 

IT  Loc.  cit.,  p.  804. 
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the  rheumatic  view,  says  :  "  Looking  at  the  proved  con- 
nection of  chorea  with  rheumatism  on  the  one  hand,  and 
with  heart  disease  on  the  other,  the  association  of  the  two 
diseases  affords  presumptive  evidence  that  both  are  rheu- 
matic," and,  with  Garrod,*  suggests  that  chorea  may  be 
caused  by  a  temporary  outgrowth  of  connective  tissue  in 
the  nerve  centres  due  to  the  rheumatic  poison. 

Sturges,t  a  frequent  writer  on  the  subject,  says,  "that 
both  chorea  and  rheumatism  are,  it  is  probable,  members 
of  a  pathological  group  which  has  arthritis  for  a  com- 
mon factor  and  of  whose  underlying  source  we  are  yet  in 
search." 

Hammond  thinks  that  the  influence  of  rheumatism  is 
nothing  more  than  a  depressant,  and  considers  that  cho- 
rea is  neurosis. 

The  infectious  theory  of  the  disease  has  been  supported 
more  or  less,  some  writers  believing  in  a  special  choreic 
infection,  and  others,  like  Laufenauer,|  thinking  it  is  caused 
by  the  microbe  of  rheumatism.  Still  others,  like  Meyer, § 
consider  chorea  to  be  due  to  a  variety  of  causes  and  to  be 
merely  a  symptom  like  convulsions. 

As  to  the  heart  murmurs  which  accompany  a  certain 
proportion  of  cases  of  chorea,  many  writers  assume  that 
the  majority  are  of  a  functional  and  transitory  character. 
Those  who  have  followed  up  the  cases  in  after  years,  as 
our  president.  Dr.  Osier,  has  done,  find  that  many  of  the 
cases  lead  to  permanent  heart  damage.  Osler||  concludes, 
"  that  in  a  considerable  proportion  of  cases  of  chorea. . . . 
the  complicating  endocarditis  lays  the  foundation  of  or- 
ganic heart  disease,"  and  he  says  in  another  place  that 
"  in  at  least  nine  out  of  ten  cases  the  apex  murmur  of 
chorea  is  associated  with  endocarditis." 

The  intimate  associatioit  of  chorea  and  endocarditis  is 
best  shown  in  those  dying  with  chorea.     Here  an  acute 

*  Lancet,  Nov.  23,  1889. 

t  Am.  Jour.  Med.  .Sci.,  1891,  N.  S.  CII.,  p.  578. 
I  Centralbl.  f.  Nervenkeilk,  etc.;  Coblenz,  June,  1890. 
§Loc.  cit. 
Afner.  Jour.  Med.  Set.,  Oct.,  1887,  p.  371. 
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endocarditis  is  almost  invariably  found,  whether  the  pa- 
tient has  or  has  not  had  rheumatism.  Dr.  Osier  collected 
from  various  sources  1 15  fatal  cases,  and  a  heart  lesion  was 
found  in  all  but  ten. 

Let  us  now  examine  the  148  cases  at  the  Children's 
Hospital  with  reference  to  these  questions,  and  let  me 
say  here  that  in  order  to  allow  a  sufficient  time  to  elapse, 
no  case  has  been  included  later  than  December,  1890. 
Many  of  the  cases  since  the  first  in  1883,  have  been  kept 
under  observation  from  time  to  time,  and  of  the  rest,  as 
many  as  could  be  found  have  been  visited  at  their  homes 
by  Dr.  F.  A.  Higgins,  a  house  officer  of  the  hospital,  to 
whom  I  am  greatly  indebted.  By  these  means  41  per 
cent,  of  the  cases  have  been  examined  in  from  six  months 
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to  nine  years  after  the  attack  of  chorea  for  which  they 
came  to  the  hospital. 

In  any  discussion  on  the  relationship  between  chorea 
and  rheumatism,  a  few  preliminary  words  on  the  rela- 
tions of  school-work,  eye-strain,  etc.,  are  necessary. 

I  have  shown  on  this  chart  the  months  in  which  the 
cases  of  chorea  occurred.  It  is  not  very  unlike  the  chart 
constructed  by  Dr.  Lewis  ^  in  Philadelphia,  where  the 
greatest  number  of  attacks  oceur  in  March,  instead  of 
May,  and  where  also  there  is  no  rise  in  October. 

His  chart  corresponds  with  an  acute  rheumatism 
chart,  and  with  a  storm-centre  chart  for  the  city. 

Mine  would  be  intelligible  on  the  assumption  that  men- 
tal pressure  at  school,  with  its  accompanying  physical 
\Phila.  Med.  News,  Nov.  13,  1886,  p.  ,541. 
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depression,  acts  as  an  exciting  cause  for  chorea.*  As  a 
consequence,  the  results  begin  to  show  in  the  last  half  of 
the  school  year,  in  March.  In  April,  May,  and  June,  when 
the  strain  is  greatest,  and  the  children  are  undergoing 
examinations  to  determine  promotion,  the  cases  of  chorea 
abound,  and  in  July,  after  the  schools  are  over,  a  nearly 
equal  number  apply  for  treatment.  During  August  and 
September  they  rapidly  fall  off  in  numbers,  while  in  Oc- 
tober, a  few  weeks  after  school  has  begun,  there  is  a  fresh 
burst  of  cases,  many  of  these  being  due  to  the  lighting  up 
of  previous  attacks.  These  children  being  withdrawn 
from  the  schools,  the  disease  is  again  comparatively  in- 
frequent till  March. 

Under  the  head  of  fright,  as  an  exciting  cause,  I  have 
been  able  to  find  but  five  cases  so  attributed  in  the  record 
books. 

Closely  connected  with  school-work  is  the  subject  of 
eye-strain,  from  eye  imperfection,  as  a  reflex  cause  of 
chorea.  In  eleven  of  the  cases,  chiefly  among  the  recent 
ones;  as  this  point  was  not  considered  formerly,  some  de- 
fect was  found,  and  eight  were  corrected  by  glasses.  Of 
these,  five  were  cured  or  very  much  benefited,  while  three 
were  not  improved.  These  few  cases  hint,  it  seems  to 
me,  at  a  very  important  matter  in  connection  with  chorea, 
namely,  that  in  predisposed  cases,  especially  if  the  disease 
has  occurred  before,  chorea  may  be  started  up  by  some 
reflex  irritation,  as  by  the  strain  on  imperfect  eyes,  or,  as 
in  one  of  my  cases,  by  the  reflex  irritation  from  an  ear- 
ache. Nasal  irritation,  as  shown  by  Dr.  Jacobi,t  a  tight 
prepuce,  a  bound-down  clitoris,  or  lumbricoid  worms  are 
other  examples  of  reflex  causes.  Secondary  attacks 
brought  on  by  reflex  causes  may  be  explained  in  the  same 
way  that  secondary  attacks  of  whooping-cough,  brought 
on  by  the  irritation  of  a  subsequent  bronchitis,  are  ex- 
plained,  namely,  that   the   local   irritation  causes   a   dis- 

*NoTE. — This  is  the  way  Sachs  (Keating's  Cyclopaedia,  article  Cho- 
rea) interprets  the  monthly  variations  of  chorea.  He,  too,  finds  an  out- 
break of  attacks  on  the  opening  of  the  schools  in  the  autumn. 

fTr.  N.  Y.  Acad.  Med.,  1891,  N.  S.  VII.,  p.  245. 
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charge  of  nervous  action  along  the  same  well-worn  paths 
of  the  original  attack.  Hence  secondary  attacks  may  not 
be  true  chorea,  as  they  are  not  true  whooping-cough. 

Simple  debility  or  anaemia  was  present  in  a  large  num- 
ber of  the  cases  of  chorea,  but  not  in  all,  but  simple  de- 
bility, as  well  as  ocular  defects  and  school-strain,  are 
common  enough  without  causing  chorea.  A  nervous  con- 
dition, due  to  anaimia  or  to  neurotic  inheritance,  was  not 
uncommon,  and  certainly  seems  to  predispose  to  chorea. 

It  seems  to  me  that  we  can  say  of  debility,  school-work, 
eye-strain  and  fright  that  they  are  potent  exciting  causes 
for  chorea  in  predisposed  cases. 

The  relations  of  chorea  to  rheumatism  and  endocarditis 
in  these  148  cases  are  shown  in  the  following  tables  : — 

Percentage  to 


Number  of 

Cases. 

To' 

I'Ai.  ^ 

lUMBER. 

Chorea, 

148 

— 

Rheumatism, 

31 

21 

Heart  murmur, 

44 

30 

Organic  heart  disease, 

21 

NON- 

14 

Rheumatic.     R 

HEUMATIC. 

Total, 

Organic  heart  disease, 

15 

6 

21 

Functional  or  transitory. 

I 

9 

10 

Undetermined, 

4 

9 

13 

Total  cases, 

20 

24 

44 

Far  from  exaggerating  the  relationship  between  chorea 
and  rheumatism  and  endocarditis,  this  table  underesti- 
mates it,  for  the  old  records  are  often  imperfect,  making 
no  mention  of  rheumatism  or  of  the  condition  of  the 
heart. 

Among  an  equal  number  of  non-choreic  children  of  the 
same  ages,  I  found  that  eight  had  had  rheumatism  and 
ten  "growing  pains."  This  gives  us  a  percentage  of 
5^  rheumatic,  or,  making  a  liberal  inclusion  of  grow- 
ing pains,  a  percentage  of  twelve  as  compared  with 
twenty-one  as  a  low  estimate  among  the  choreic. 
This,    however,    leaves     over     three-quarters,  or,    sup- 
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posing  a  great  overlooking  of  rheumatism,  certainly 
one-half  of  the  cases  of  chorea  free  from  rheumatic  his- 
tory. 

As  regards  the  heart,  it  will  be  seen  by  the  table  that 
thirty  per  cent,  of  the  cases  had  a  heart  murmur,  one-half 
of  these  cases  proving  organic,  three,  as  far  as  could  be 
learned,  having  died.  Of  the  remainder,  more  than  one- 
half  were  undetermined,  not  a  sufficient  time  having 
elapsed  under  observation  to  prove  whether  they  were 
organic  or  not. 

It  is  interesting  to  note  that  six  cases  of  chorea  were 
followed  by  organic  disease  of  the  heart  without  the  oc- 
currence of  rheumatism  ;  but  there  were  a  number 
of  other  cases  of  organic  disease  following  chorea  where 
rheumatism  occurred  for  the  first  time  after  the  heart  was 
damaged. 

Where  the  patient  has  had  rheumatism  the  origin  of 
the  endocarditis  is  plain.  Where  no  rheumatism  has  oc- 
curred, how  can  we  explain  the  endocarditis  }  Some  say 
that  endocarditis  may,  in  children,  be  the  sole  manifesta- 
tion of  rheumatism,  hence  the  heart  lesion  of  chorea  is 
always  rheumatic.  Although  this  may  be  true  in  some 
cases,  it  does  not  seem  to  me  that  we  are  justified  in 
making  so  sweeping  a  statement. 

Others,  assuming  that  chorea  is  an  infectious  disease, 
would  say  that  endocarditis  followed  it,  as  it  does  other 
infectious  diseases,  like  scarlet  fever  and  diphtheria. 
These  are  points  I  will  leave  to  the  discussion,  but  I  will 
say  here  that  the  frequent  occurrence  of  endocarditis  ap- 
pears to  be  a  strong  argument  against  a  simple  neurotic 
theory,  and  in  favor  of  the  infectious  theory. 

The  transient  murmurs  can  be  explained  in  two  ways, 
both  of  which,  in  certain  instances,  may  be  right.  First, 
that  the  transient  murmur  is  of  haemic  origin,  or  due  to  a 
regurgitation  through  a  mitral  orifice  relaxed  by  the  de- 
bilitated condition  of  the  patient  ;  or,  secondly,  that  a 
mild  endocarditis  exists,  from  which  recovery  is  clinically, 
although,  perhaps,  not  pathologically  complete. 
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What  is  this  connection  between  chorea  and  rheuma- 
tism ? 

Is  it  simply  a  coincidence,  owing  to  the  fact  that  chorea, 
a  nervous  symptom,  is  apt  to  occur  in  debility  from  rheu- 
matism, as  in  debilit>-  from  any  other  cause?  Or  is  there 
an  intimate  relationship  between  these  two  possibly  infec- 
tious diseases  ?  It  seems  to  mc  that  the  latter  view  is  the 
correct  one,  because,  first,  the  proportion  of  rheumatic 
cases  is  too  large  for  mere  coincidence  ;  second,  chorea 
is  often  followed  or  accompanied  by  rheumatism,  as  well 
as  preceded  by  it,  one  sometimes  giving  place  to  the 
other. 

The  frequent  association  of  chorea  and  endocarditis  can 
not  be  used  as  an  argument  in  favor  of  the  rheumatic 
view,  for  it  is  only  begging  the  question  and  assuming 
that  the  endocarditis  is  always  a  manifestation  of  rheuma- 
tism. As  has  been  said  above,  the  endocarditis  is,  how- 
ever, a  strong  argument  against  the  purely  neurotic 
theory. 

Whatever  the  exact  relations  of  chorea  and  rheumatism 
may  be,  it  seems  to  me  that  a  study  of  cases  like  these 
teach  us  the  very  practical  lesson  that  in  a  choreic  child 
we  should  be  wide-awake  to  any  indefinite  pain  as  evidence 
of  rheumatism,  and  should  treat  it  accordingly,  and  that 
we  should  be  particularly  watchful  for  endocarditis.  Fur- 
thermore, that  we  should,  as  Osler|  has  said,  be  as  care- 
ful of  a  child  with  a  murmur  following  chorea  as  we 
should  if  that  murmur  followed  acute  rheumatism. 

These  cases  also  teach  us  that  although  the  reflex  and 
exciting  causes  enumerated  above  do  start  up  chorea  in 
non-rheumatic  children,  we  should  be  particularly  alert 
to  avoid  or  remove  these  causes  in  the  rheumatic,  and, 
above  all,  in  those  who  have  had  previous  attacks  of 
chorea. 

As  a  further  summary,  let  me  answer  the  questions  I 
propounded  at  the  start,  making  a  preliminary  statement 
as  regards  the  various  reflex  and  predisposing  causes. 

JLoc.  cit. 
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1st.  Fright,  eye-strain,  debility,  and  school-pressure, 
particularly  the  latter,  which  often  include  some  of  the 
former,  are  potent  exciting  causes  of  chorea. 

2d.  Rheumatism,  although  absent  from  the  history  of 
at  least  half  of  the  choreic  patients,  occurs  with  greater 
frequency  among  the  choreic  than  the  non-choreic  cases. 

3d.  There  is  an  intimate  relation  between  chorea  and 
rheumatism. 

4th.  The  heart  murmur  so  frequently  found  in  chorea, 
sometimes  associated  with  chorea  and  sometimes  not,  is 
in  a  considerable  proportion  of  the  cases  due  to  endocar- 
ditis, and  leads  to  organic  valvular  disease. 


II. 

BY   FLOYD   M.   CRANDALL,    M.D., 

New  York. 

A  DISCUSSION  on  the  relation  of  rheumatism  and 
chorea  necessitates  some  consideration  of  all  the  factors 
concerned  in  the  production  of  chorea.  The  etiology  of 
that  peculiar  disorder  has  for  many  years  been  a  matter 
of  especial  interest  to  the  profession.  Innumerable  ob- 
servations have  been  made  and  reported,  but  strange  to 
say  the  divergence  of  opinion  seems  to  be  as  great  as  it 
was  years  ago.  We  expect  divergence  of  opinion  in 
medicine,  but  here  we  find  it  in  an  exaggerated  degree. 
Within  two  years  a  prominent  writer  has  reported  chorea 
as  due  to  fright  in  over  fifty  per  cent,  of  his  cases  and 
could  obtain  a  history  of  rheumatism  in  only  eight  cases 
in  seventy.  Another  found  fright  as  a  cause  in  but  six 
cases  in  eighty,  and  still  another  in  the  same  city  in  fif- 
teen cases  in  eighty.  The  one  believes  that  rheumatism 
is  an  active  causative  factor  in  a  large  proportion  of  cases, 
the  other  that  there  is  no  evidence  of  cause  and  effect, 
though  the  two  diseases  often  coexist.  It  is  impossible 
to  believe  that  in  one  set  of  cases  fright  was  a  cause   in 
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over  fifty  per  cent,  and  in  another  but  seven  per  cent.; 
that  in  one  rheumatism  was  a  cause  in  eleven  per  cent.;  in 
another  in  seventy-three  per  cent.  Such  different  inter- 
pretation of  virtually  the  same  cases  and  facts  leads 
inevitably  to  the  belief  that  some  radical  error  exists  some- 
where, either  in  methods  of  observation  or  in  the  power  to 
generalize  and  draw  correct  conclusions  from  data. 

In  approaching-  the  subject,  therefore,  I  first  endeavored 
to  ascertain,  if  possible,  what  this  error  was  and  quickly 
came  to  the  conclusion  that  it  lay  in  widely  differing 
opinions  regarding  the  symptoms  of  rheumatism  in  chil- 
dren. The  neurologist  is  inclined  to  lay  much  stress  upon 
fright,  injuries,  and  nervous  conditions  and  to  ignore  the 
importance  of  rheumatism.  He  seems  inclined  to  call 
nothing  rheumatism  that  is  not  marked  by  distinct  artic- 
ular inflammation,  a  position  that  is  now  considered 
untenable  by  most  workers  in  pediatrics.  Those  who  are 
most  familiar  with'  children  most  thoroughly  appreciate 
Dr.  Jacobi's  statement  that  pediatrics  does  not  deal  with 
miniature  men  and  women  with  reduced  doses  and  the 
same  diseases  in  smaller  bodies.  Members  of  this  society 
will,  I  think,  agree  that  rheumatism  is  a  disease  that 
manifests  itself  very  differently  in  the  child  and  in  the 
adult.  A  condition  which  in  the  adult  would  be  con- 
sidered subacute  and  unimportant  in  the  child  is  common 
and  may  be  of  the  utmost  gravity. 

It  is  difficult  to  make  a  close  classification  of  rheuma- 
tism in  children.  I  have  included  as  acute  all  cases 
marked  by  joint  pain  and  tenderness  with  swelling  and 
frequently  redness,  accompanied  by  fever  or  feverishness. 
By  subacute  is  meant  a  disease  marked  by  joint  pains, 
stiffness  or  lameness,  but  without  redness  and  with  no 
appreciable  fever.  Under  the  head  of  growing  pains  I 
have  not  included  all  the  pains  which  commonly  go  by 
that  name,  but  those  only  in  which  there  were  con- 
firmatory symptoms,  as  recurring  urticaria  and  tonsillitis 
or  a  cardiac  murmur.  They  were  present  in  twenty-two 
cases,  in  sixteen  of  which  there  was  also  a  history  of 
acute  or  subacute  attacks.     This   leaves  but  six  cases  of 
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simple  growing-pains  which  are  used  in  making  up  the 
statistics,  all  of  which,  I  believe,  were  truly  rheumatic. 

I  have  a  record  of  one  hundred  and  nineteen  cases  of 
chorea  but  in  many  the  history  is  very  imperfect.  Thirty- 
nine  of  these  were  taken  from  the  history  books  of  the 
Northwestern  Dispensary  at  New  York  through  the 
courtesy  of  Dr.  Holt,  twenty-nine  were  patients  at  the 
New  York  Polyclinic.  The  remainder  were  from  my 
private  practice,  and  classes  at  the  Northwestern  Dis- 
pensary and  Bellevue  Hospital. 

A  study  of  age,  sex  and  month  of  development  proves 
little  or  nothing  regarding  the  relation  of  chorea  to  rheu- 
matism. Thirty-one,  or  24.4  per  cent,  of  these  patients 
were  males,  and  eighty-eight  or  75.6  per  cent,  were 
females.  The  youngest  was  four  years  of  age,  the  oldest 
fourteen  years.  Six  were  under  five  years;  sixty-two 
between  five  and  ten  years;  fifty-one  between  ten  and 
fourteen  years.  More  cases  developed  in  June  than  in  any 
other  month,  which  shows  a  record  of  fourteen.  February 
was  the  smallest  month  with  a  record  of  five.  More 
cases  developed  during  April,  May  and  June,  than  during 
any  other  quarter. 

The  personal  history  regarding  chorea  and  rheumatism 
is  complete  and  satisfactory  in  eighty-eight  cases. 
Among  these  eighty-eight  patients  there  was  a  history 
of  acute  rheumatism  in  sixteen,  of  subacute  in  twelve,  of 
growing-pains  in  six,  a  total  of  thirty-four  with  ante- 
cedent rheumatic  history.  Fifteen  patients  had  acute 
rheumatism  and  three  subacute  accompanying  the  chorea 
or  developing  within  a  week  of  its  onset.  Of  these,  nine 
had  had  no  previous  attack.  Twelve  patients  developed 
rheumatism  at  a  period  greater  than  a  week  subsequent 
to  the  onset  of  the  chorea.  Of  these,  five  had  given  no 
previous  rheumatic  history.  The  time  of  development 
was  twelve  days,  six  weeks,  two  months,  three  months 
and  six  months,  after  the  chorea.  Antecedent  arthritis 
is  known,  therefore,  to  have  been  present  in  31.8  per 
cent,  of  the  cases  of  chorea;  concurrent  arthritis  in  20.2 
per  cent.,  ten  per  cent  having  had  no  previous  rheumatic 
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manifestations;  and  subsequent  arthritis  in  13.6  per  cent., 
5.7  per  cent,  having  had  no  previous  rheumatism.  Rheu- 
matism appeared  in  some  from  cither  before  or  after  the 
chorea  in  54.5  per  cent,  of  all  the  cases. 

Not  onl)'  is  the  intimate  relationship  of  chorea  and 
rheumatism  demonstrated  by  generalizations  of  this  char- 
acter but  it  is  made  evident  by  the  study  of  individual 
cases.  It  seems  irrational  to  say,  as  some  do,  that  only 
an  accompanying  or  immediately  preceding  arthritis  can 
have  a  causative  relation.     Take  the  following  case: 

Chorea  and  acute  rheumatism  occurred  in  a  child  of 
eight  years.  One  year  later  chorea  developed  without 
rheumatism,  five  weeks  later  rheumatism  and  endocar- 
ditis appeared. 

Was  this  second  attack  of  chorea  less  rheumatic  than 
the  first }  Can  there  be  doubt  as  to  the  character  of  the 
chorea  in  the  following  cases  .'' 

I. — Growing  pains  for  several  months;  chorea;  acute 
articular  rheumatism  six  months  later. 

II. — Chorea  at  four  years  of  age;  chorea  at  six  years 
without  cardiac;  acute  rheumatism  four  months  later; 
joint  pains,  tonsillitis,  endocarditis,  three  months  later. 

III. — No  history  of  rheumatism;  June  5th,  chorea;  June 
17th,  acute  rheumatism;  September,  acute  rheumatism; 
December,  chorea;  January,  tonsillitis;  March,  chorea 
and  rheumatism. 

Although  it  is  quite  probable  that  chorea  itself  may 
generate  endocarditis,  its  close  relation  with  cardiac 
disease  is  confirmatory  of  its  intimate  association  with 
rheumatism.  A  cardiac  murmur  developed  in  thirty-two 
out  of  eighty-one  chorea  patients,  or  39.3  per  cent.  In  a 
recent  study  of  one  hundred-and-thirty-five  cases  of  heart 
disease  I  found  chorea  in  forty-one  cases,  or  30.3  per  cent. 
being  clearly  associated  with  rheumatism  in  thirty-three 
cases. 

The  importance  of  a  family  history  of  rheumatism  as 
regards  chorea  is  quite  uncertain.  A  rheumatic  history 
in  one  or  both  parents  was  obtained  in  thirty-eight  per 
cent,  of  these  cases.     The  father  alone  was  rheumatic  in 
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sixteen  cases,  the  mother  in  fifteen,  both  father  and 
mother  in  twelve.  In  but  four  cases  giving  a  distinct 
rheumatic  family  history  did  the  choreic  child  fail  to  give 
a  personal  history  of  rheumatism  or  to  develop  a  rheu- 
matic attack  either  with  or  subsequent  to  the  chorea. 
The  family  histories  themselves  offer  strong  proof  of  the 
fact  that  even  in  the  most  distinctly  rheumatic  cases  there 
is  something  in  addition — a  neurotic  element.  Where 
chorea  appears  in  several  members  of  the  same  family, 
as  far  as  my  observation  has  extended,  that  family  is 
always  a  rheumatic  one.  There  is  also  apt  to  be  a  his- 
tory of  neuroses — hysteria,  epilepsy,  convulsions  in 
infancy,  or,  what  for  want  of  a  better  term  is  known  as 
"  nervousness." 

One  family  history  is  worthy  of  record — A  grandmother 
had  acute  articular  rheumatism,  and  was  said  to  be 
"  nervous."  Among  her  six  children  five  are  known  to 
have  had  rheumatism,  two  died  of  cardiac  disease,  two 
had  chorea.  Many  of  her  grandchildren  have  had  rheu- 
matism more  or  less  severe,  and  five  have  had  chorea.  I 
have  treated  three  of  these  with  an  aggregate  of  eight 
attacks  of  chorea. 

But  nine  cases  can  certainl}'  be  said  to  have  been 
precipitated  by  fright.  I  have  investigated  these  with 
especial  care  to  ascertain  if  in  reality  they  were  not  rheu- 
matic, the  fright  being  only  incidental.  In  but  three 
could  a  rheumatic  connection  be  established.  The  re- 
maining six  gave  no  history  or  evidence  of  rheumatism. 

Overwork  at  school  and  anxiety  over  lessons  and  ex- 
aminations seemed  to  be  tlie  exciting  cause  in  three 
nervous,  anaemic  girls.  Two  cases  apparently  depended 
upon  difficulty  in  establishing  of  the  menstrual  functions. 
In  one,  a  girl  of  fourteen,  chorea  of  twelve  weeks  stand- 
ing which  had  continued  unabated  in  spite  of  treatment 
suddenly  ceased  within  the  space  of  three  days  after  the 
beginning  of  the  first  menstruation.  Two  cases  of  ex- 
treme phimosis  apparently  presented  marked  illustrations 
of  "  reflex  chorea."  They  were  operated  upon,  one  with 
but  partial  relief  of  the  symptoms,  the  other  with  almost 
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complete  relief  for  two  weeks  when  the  chorea  returned 
with  as  much  activity  as  before  the  operation.  In  a  con- 
siderable number  of  cases  no  cause  whatever  could  be 
discovered. 

A  somewhat  striking  fact  was  developed  in  connection 
with  treatment  which  may  possibly  have  some  bearing 
upon  etiology.  Antipyrine  was  given  to  a  number  of 
patients.  In  a  few  cases  the  results  were  brilliant,  and 
examination  shows  that  they  were  of  the  non-rheumatic 
class.  It  succeeded  best  in  the  nervous,  hysterical,  and 
overworked  patients  in  whom  the  rheumatic  element  was 
doubtful.  It  failed  most  signally  in  th-e  most  marked 
rheumatic  cases.  In  these  cases  a  change  to  Fowler's 
solution  was  usually  followed  by  more  or  less  decided 
improvement.  The  numbers  treated  were  not  large 
enough  to  warrant  any  positive  statement,  but  they 
certainly  suggest  that  the  disease  differs  somewhat  ac- 
cording to  the  exciting  cause. 

The  relation,  it  seems  to  me,  between  rheumatism  and 
chorea  is  a  very  close  one  and  the  question  arises  whether 
there  is  any  chorea  without  rheumatism.  Is  there  such  a 
disease  as  fright  chorea  or  hysterical  chorea  .-*  I  believe 
that  there  is,  in  the  same  sense  that  there  is  a  rheumatic 
chorea.  A  study  of  the  disease  leads  strongly  to  the 
belief  that  there  is  some  underlying  predisposing  cause 
aside  from  rheumatism,  fright,  or  hysteria.  A  dozen 
children  have  rheumatism  and  no  chorea.  The  thirteenth 
has  a  mild  attack  of  rheumatism  and  develops  a  severe 
chorea.  The  children  in  certain  families  are  almost 
certain  to  have  chorea  if  they  contract  rheumatism.  Ten 
children  are  frightened  by  a  dog  and  never  have  chorea; 
the  eleventh  at  once  develops  a  nervous  disorder  which 
increases  in  severity  for  two  weeks  and  lasts  for  six 
months.  A  hundred  children  are  scolded  by  their 
mothers  with  no  perceptible  results  of  any  kind.  One  of 
my  patients  was  scolded  by  a  mother  who  had  herself  had 
chorea  and  at  once  developed  an  attack.  That  there  is 
some  predisposing  neurotic  element  underlying  all  this 
I   thoroughly  believe.     What  it  is   I  do  not  know.     Not 
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every  one  exposed  to  the  bacillus  of  tuberculosis  acquires 
the  disease.  That  indefinite  factor  we  call  predisposition 
is  lacking.  Not  every  child  suffering  from  rheumatism 
or  subjected  to  fright  has  chorea.  He  is  not  predisposed 
to  it.  I  should  class  rheumatism,  fright,  hysteria,  ex- 
citement, pregnancy,  not  as  all-powerful  agents  for  the 
production  of  this  disorder  but  rather  as  exciting  agents 
for  the  production  of  a  disease  in  subjects  predisposed  to 
it,  the  most  universal  and  potent  of  which  is  rheumatism. 


III. 

BY   SAMUEL   S.    ADAMS,  M.D., 

Washington,  D.  C. 

In  discussing  the  relation  of  rheumatism  and  chorea 
one  cannot  help  drawing  his  deductions  from  clinical 
observation  rather  than  from  the  vague  statements  con- 
tained in  many  of  our  text-books.  No  matter  how  care- 
fully you  try  to  avoid  errors,  even  when  your  patients  are 
under  trained  management,  they  will  creep  in.  So  in  the 
fifty  cases  from  which  my  deductions  are  drawn  there 
may  be  errors  of  record  but  surely  no  misrepresentation  of 
facts.  These  fifty  cases  represent  1.5  per  centum  of  all 
the  diseases  treated  in  the  Children's  Hospital  during  the 
past  twenty  years. 

Sex. — There  were  thirty-four  females  and  sixteen  males. 

Color. — There  were  forty-one  white  and  nine  colored 
affected. 

There  were  3,192  cases  treated;  white,  1,762,  and  col- 
ored 1,430.  Of  the  white  children  forty-one,  two  per 
centum,  and  of  the  colored,  nine,  six-tenths  of  one  per 
centum,  were  affected  with  chorea. 

Of  the  whites,  twenty-seven  were  females  and  fourteen 
males;  and  of  the  colored  seven  were  females  and  two 
males. 

From  these  figures  it  seems  apparent  that  chorea  occurs 
more  frequently  in  the  whites.     This   fact  would  help  to 
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show  that  rheumatism  is  not  the  principal  etiological 
factor,  for  it  is  generally  recognized  that  the  rheumatic 
diathesis  prevails  to  a  much  larger  extent  among  the 
colored.  Again,  the  negro  is  emotional,  so  if  emotion  be 
the  sole  cause  chorea  should  prevail  very  generally  among 
this  class,  which  my  experience  controverts. 

Age. — The  eldest  was  seventeen  years,  the  youngest 
six  years.  There  were  nine  from  six  to  eight  years; 
nineteen  from  nine  to  eleven;  seventeen  from  twelve  to 
fourteen;  four  from  fourteen  to  seventeen;  and  one  in 
which  the  age  is  omitted.  It  will  be  seen  that  thirty-six 
cases  were  between  the  ages  of  nine  and  fourteen  years, 
inclusive.  As  certain  developmental  changes  take  place 
at  this  time  of  life  it  is  not  unreasonable  to  suppose  that 
they  play  an  important  part  in  the  causation.  Indeed, 
very  many  of  the  neuroses,  which  are  incident  to  changes 
in  structure  or  function,  occur  at  this  age. 

Extent  of  Movements. — The  movements  were  general  in 
twenty-three;  more  marked  on  the  left  side  in  eight,  and 
on  the  right  in  six;  and  limited  to  the  face  in  two.  Hemi- 
chorea  of  the  right  side  occurred  in  six,  and  of  the  left  in 
eight.  In  one  case  of  hemichorea  of  the  right  side  the 
movements  continued  during  sleep.  In  two  cases  of 
general  chorea  the  movements  continued  during  sleep,  in 
one  of  which  rheumatism  is  cited  as  the  cause. 

Etiology. — In  determining  the  cause  of  the  attack  the 
statement  of  the  parent  or  friend  was  recorded  in  every 
case  regardless  of  the  incredulity  of  the  examiner.  The 
predisposing  or  exciting  factors  in  their  order  of  frequency 
are:  Unassignable,  seventeen;  fright,  eight;  rheumatism, 
eight;  emotion,  six;  previous  attack,  five;  ancxmia,  two; 
phimosis,  one;  imitation,  one;  traumatism,  one;  malarial 
fever,  one;  and  epilepsy  one.  It  would  seem  rational  to 
group  these  fifty-one  etiological  factors  as  emotional, 
eighteen;  including  traumatism,  imitation,  anaemia, 
emotion  and  fright;  diathetic,  nine;  including  rheumatism 
and  malarial  fever  (rheumatic  .-*);  recurrences  five;  epi- 
lepsy, one;  phimosis,  one;  and  unassignable,  seventeen. 
Two  causes    were    assigned   to  one    case,    namely,    phi- 
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mosis  and  previous  attack,  but  as  circumcision  relieved 
the  chorea  we  may  assume  that  the  disease  was  due  to 
reflex  irritation  and  place  it  among  the  emotional,  making 
nineteen.  As  the  four  recurrences — subtracting  the  phi- 
mosis— were  not  associated  with  rheumatism  or  cardiac 
lesion  it  may  also  be  assumed  that  their  causes  were  such 
as  to  class  them  among  the  emotional,  a  total  of  twenty- 
three  cases. 

In  the  seventeen  in  which  there  was  no  ascertainable 
cause,  one  had  a  double  valvular  disease  of  the  heart, 
while  the  others  were  unaccompanied  by  any  symptom 
which  would  lead  one  to  suspect  rheumatism.  May  we 
not  justly  group  these  latter  with  the  emotional,  making 
thirty-nine.''  Hence,  by  this  arrangement  of  the  etio- 
logical factors  we  have  emotional,  thirty-nine;  rheumatism, 
ten,  and  epilepsy,  one. 

As  I  have  previously  stated  that  emotion  is  not  the 
principal  factor  because  chorea  is  seldom  seen  in  the 
negro,  which  is  an  excitable  people,  we  must  seek  this 
factor  in  the  pathologically  nervous  and  not  in  that  class 
which  is  physiologically  nervous. 

As  chorea  is  admitted  to  be  a  neurosis  its  etiological 
factor  must  be  situated  in  some  portion  of  the  central 
nervous  system,  but  it  remains  to  the  pathologist  to 
discover  a  uniform  lesion  to  account  for  such  a  collection 
of  well-defined  symptoms. 

From  a  study  of  the  supposed  causes  in  these  cases  I 
am  convinced  that  chorea  is  due  to  neurasthenia — nerve 
impoverishment — and  that  the  explosion  is  indicated  by 
fright  and  other  emotions. 

Rheumatism  may  be  a  factor  in  the  production  of 
neurasthenia  but  only  indirectly  in  chorea. 

Heart. — In  nine  cases  there  was  disease  of  the  heart, 
valvular  in  eight  and  endocarditis  in  one.  Of  these,  rheu- 
matism was  associated  with  three  cases  of  valvular  disease 
and  that  of  endocarditis.  Valvular  disease  was  also 
present  in  two  caused  by  emotion,  one  by  anaemia,  one 
by  fright  and  in  one  in  which  the  cause  is  not  stated.  The 
valvular  insufficiency  was  certainly  due  to  rheumatism  in 
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but  four  of  the  cases,  while  the  remaining  five  were 
probably  only  functional  disturbances.  In  some  of  the 
cases  the  cardiac  bruit  disappeared  as  the  attack  subsided, 
which  proves  that  this  symptom  was  functional;  while  in 
those  cases  associated  with  rheumatism  the  lesion  was 
organic  and  permanent.  It  is,  therefore,  my  opinion, 
based  upon  observation  in  private  as  well  as  in  hospital 
practice,  that  in  a  majority  of  cases  of  chorea  in  which  the 
heart  is  implicated  the  trouble  is  due  either  to  irregular 
nervous  action  or  to  hydraemia. 

Duration  of  disease,  including  treatment. 

Number  of  Weeks,  Number  of  Cases. 

4  5 

5  I 

6  4 
8  3 

lO  I 

12  I 

14  I 

i6  3 

20  3 

26  2 

28  3 

36  2 

40  I 

52  3 

56  I 

2  yrs.  I 

6  "  I 

13  "  I 

Not  given  13 

The  shortest  duration,  including  treatment,  was  four 
weeks;  the  longest,  thirteen  years;  and  the  average  37.4 
weeks. 

Duration  of  treatment. 

Number  of  Weeks.  Number  of  Cases. 

1  4 

2  4 
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Number  of  Weeks.  Number  of  Cases. 

3  6 

4  18 

5  I 

6  2 

7  I 

^  ,  5 

12  4 

20  3 

28  I 

Not  given.  i 

The  longest  time  under  treatment  was  twenty-eight 
weeks;  the  shortest,  one  week;  and  the  average,  6.  i  weeks. 

Result. — Thirty-nine  were  cured  and  eleven  removed 
from  the  hospital  by  their  parents  before  recovery.  The 
patient  with  rheumatic  endocarditis  died  of  pulmonary 
congestion  some  time  after  the  choreic  symptoms  had 
disappeared.  There  was  a  recurrence  in  four,  three  of 
which  were  soon  cured,  and  the  fourth  was  removed  in  an 
improved  condition.  It  must  not  be  understood  that  the 
cardiac  lesions  were  cured,  but  simply  the  chorea. 

Treatment. — The  treatment  in  all  but  two  cases  was 
good  hygiene,  simple  and  nutritious  food  and  the  liquor 
potassii  arsenitis,  in  gradually  increasing  doses  until  its 
physiological  effect  was  obtained.  The  two  exceptional 
cases  were  treated  with  bromides  and  tonics.  The  result 
of  this  treatment  seems  to  warrant  my  conclusion  that 
rheumatism  bears  only  an  indirect  causal  relation  to 
chorea.  If  this  were  not  true  the  general  practice  would 
be  to  administer  those  remedial  agents  which  are  known 
to  possess  a  specific  effect  upon  the  rheumatic  diathesis. 

I  am  not  prepared  to  prove  that  arsenic  possesses  a 
specific  effect  upon  chorea;  but  it  seems  fair  to  infer,  from 
its  general  acceptance  as  the  best  remedy,  that  it  causes 
speedy  cellular  changes,  the  result  of  which  is  to  modify 
or  control  the  movements.  Again,  the  same  routine 
treatment  is  employed  in  neurasthenia,  the  purpose  being 
to  improve  digestion  and  assimilation. 
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A  SUMMARY  OF  FIFTY  CASES  OF  CHOREA. 
TREATED  AT  CHILDREN'S  HOSPITAL. 
WASHINGTON,  D.C. 
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CONCLUSIONS. 

1.  That  chorea  is  due  to  rheumatism  in  but  a  small  per- 
centage. 

2.  That  the  heart  murmurs  are  haemic  in  the  largest 
number  of  cases. 

3.  That  the  successful  treatment  would  seem  to  exclude 
latent  or  apparent  rheumatism. 

4.  That  anaemia  and  chlorosis  are  well  marked  in 
nearly  all  cases. 

5.  That  nerve  impoverishment  is  by  far  the  most 
potent  factor. 

To  Drs.  J.  R.  Wellington  and  W.  S.  Thomas  I  extend 
my  thanks  for  valuable  assistance  rendered  in  preparing 
the  statistical  part  of  this  paper. 

Among  the  foregoing,  I  have  not  included  the  following 
cases,  since  they  were  not  treated  directly  for  chorea, 
which  complicated'some  graver  disease. 

I.  Idiot,  Kt.  three;  white,  female,  with  movement  of  the 
left  upper  extremity.  Necropsy  revealed  extensive  effu- 
sion of  gelatinous  lymph  along  the  entire  dorsal  and 
lumbar  portions  of  the  cord.  The  cord  was  harder  than 
normal,  and  the  dura  mater  firmly  adherent  to  it  in  several 
places.  There  was  great  effusion  into  all  the  cavities  and 
ventricles  of  the  brain.  Cerebral  hemispheres  adherent 
by  deposits  of  lym.ph  in  several  places  along  the  upper 
part  of  the  longitudinal  fissure.  Congested  spots  all  over 
the  cerebrum.  Convolutions  composed  of  a  large  amount 
of  white,  but  only  slight  rims  of  gray  matter.  Symptoms 
were  limited  to  the  left  upper  extremity. 

II. — White  female,  set.  six.  Hemiplegia  with  hemi- 
chorea  affecting  the  right  side.  Child  only  remained 
under  treatment  a  few  days. 

III. — White  female,  set.  eleven.  Epilepsy.  Choreic 
symptoms  of  the  right  upper  extremity. 

IV. — Colored  female,  ast.  sixteen.  Epilepsy  from 
emansio  mensium.  After  being  in  the  hospital  some  time 
the  menses  were  established  and  the  convulsions  dimin- 
ished in  number  and  severity  until,  finally,  they  only  came 
on  when  the  menses  were  delayed  or  ceased  to  appear. 
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April  13,  1874.  Menses  delayed  and  she  had  a  slight 
hysterical  attack. 

April  19th.  Had  general  choreic  symptoms  which 
gradually  ceased  when  flow  appeared  on  the  21st  inst. 

Left  the  hospital  cured.  In  a  few  months  reported  that 
since  leaving  the  hospital,  she  had  had  several  epileptic 
attacks  and  a  return  of  the  chorea,  which  were  occasioned 
by  fright.  Later  on  she  again  reported  that  the  menses 
had  continued  regular  and  that  she  had  had  no  nervous 
attacks.  The  first  attack  in  this  case  was  attributed  by 
the  attending  physician  to  imitation,  as  there  were  several 
chorea  cases  in  the  ward  at  the  time. 


GENERAL    DISCUSSION. 

Dr.  M.  Allen  Starr*  of  New  York: — The  large 
majority  (356)  of  my«cases  are  taken  from  the  records 
at  the  Vanderbilt  Clinic  which  are  kept  with  much  care. 
A  small  number  are  from  my  class  at  the  New  York 
Polyclinic  and  the  records  in  these  cases  are  imperfect 
The  remainder  are  from  my  private  practice  in  which, 
however,  I  see  but  a  few  cases  of  chorea — possibly  be- 
cause the  higher  classes  are  much  less  subject  to  the 
disease — possibly  because  it  is  usually  treated  by  the 
family  physician — and  hence  a  consultant  is  not  called. 

I  can  report  upon  385  cases  of  chorea,  of  these  234  were 
general,  equal  sixty  per  cent;  140  were  unilateral,  equal 
thirty-six  per  cent;  in  eleven  extent  is  uncertain,  equal 
four  per  cent.  A  distinct  history  of  rheumatism  was  ob- 
tained in  seventy  cases,  equal  eighteen  per  cent.;  in  281 
cases  rheumatism  was  denied;  in  five  cases  pains  of  a 
doubtful  nature  were  admitted  ;  in  twenty-nine  cases  no 
record  was  made  of  rheumatism.  Organic  cardiac  disease 
was  found  in  seventy  cases.  Functional  murmurs  were 
found  in  fifty-six  cases.  Heart  found  to  be  normal  in  212 
cases.     No  statement  regarding  heart  in  forty-seven  cases. 

I  may  say  that  in  twenty-nine  cases  where  no  statement 
was  made  in  the  history  regarding  the  occurrence  of 
rheumatism  the  probability  is  againstits  having  been  pres- 
ent, the  omission  of  any  record  being  equivalent  to  a 
denial  on  the  part  of  the  patient — as  it  has  always  been 
my  habit  to  inquire  into  the  possibility  of  rheumatism.  I 
do  net  include  "  growing  pains  "  or  pains  of  an  indefinite 
kind  under  "  rheumatism."     The  cases  in  which  rheuma- 

*  Jn  H  letter  to  the  President, 
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tism  is  noted  were  cases  in  which  a  distinct  attack  of  acute 
articular  rheumatism  had  occurred. 

The  fact  that  the  number  having  had  rheumatism  and 
the  number  having  had  organic  cardiac  disease  happens 
to  coincide  is  accidental.  Many  cases  which  had  or  had 
been  subject  to  rheumatism  were  free  from  cardiac  murmur. 
Many  who  had  cardiac  murmur  denied  having  had  rheuma- 
tism. The  coincidence  is  none  the  less  striking.  In  the  ma- 
jority of  the  patients  with  organic  cardiac  disease  the  diag- 
nosis was  confirmed  by  frequent  observations  subsequently 
to  the  recovery  from  chorea.  In  several  cases  the  develop- 
ment of  the  heart  murmur  had  occurred  durmg  an  interval 
between  a  first  and  second  attack  of  chorea.  About 
twenty  per  cent,  of  the  cases  have  had  relapses,  some  as 
many  as  five  relapses  under  my  observation,  but  I  cannot 
see  that  those  who  have  had  rheumatism  are  more  liable 
to  relapse  than  those  who  have  not  had  it. 

In  340  of  the  cases  a  record  is  made  of  the  history  of 
the  parents  as  regards  rheumatism  and  nervous  diseases 
and  phthisis.  In  fifty-eight  cases  one  or  both  parents  had 
suffered  from  rheumatism.  In  100  cases  one  or  both 
parents  were  said  to  be  "nervous." 

Dr.  JACOBI: — ^The  subject  is  an  extremely  difficult  one 
particularly  for  the  reason  that  a  diagnosis  of  acute  rheu- 
matism is  not  so  frequently  made  in  little  children  as  it 
ought  to  be,  and  a  good  many  of  the  cases  in  which  there 
is  heart  disease  without  a  history  have  been  rheumatic. 
We  find  a  great  many  cases  of  fully  developed  heart 
disease  in  little  children  of  six,  eight,  ten,  twelve  years  of 
age,  disease  that  must  have  a  cause.  Congenital  heart 
disease  is  seldom  seen  at  that  age.  Children  suffering 
from  it  die  mostly  before  they  are  a  year  or  year-and-a- 
half  old.  All  the  cases  we  see  in  later  life  with  very  rare 
exceptions  are  acquired,  and  the  cause  of  most  acquired 
endocarditis  is  rheumatism.  Very  few  cases  are  excepted, 
so  then  there  must  have  been  in  nineteen  out  of  twenty 
cases  where  there  is  endocarditis  in  later  life,  rheumatism. 
It  has  been  stated  particularly  in  the  last  statistical  report 
that  there  are  a  great  many  cases  that  have  reported  some 
pain  which  he  has  not  taken  for  rheumatism.  Why  not .-' 
Indeed,  many  ill-defined  pains  of  little  children,  most  of 
the  so-called  growing  pains,  are  of  rheumatic  origin. 
Acute  rheumatism  in  infants  and  children  is  liable  to  yield 
but  little  swelling,  and  sometimes  but  little  pain. 

Decided,  positive  cases  of  rheumatism  with  endocarditis 
that  cannot  be  doubted  at  all  will  frequently  be  found  at- 
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tended  with  very  little  pain  about  the  joints,  very  little 
swelling"  and  sometimes  not  even  very  high  fever.  Some- 
times the  endocarditis  comes  very  early,  sometimes  late. 
At  all  events  endocarditis  is  very  frequent.  I  am  certain  a 
rheumatic  endocarditis  attending  even  a  mild  attack  of 
rheumatism  is  more  frequent  in  children  than  it  is  in  adults. 
We  see  a  great  many  cases  in  which  no  diagnosis  is  made 
simply  because  the  symptoms  are  frequently  but  slight. 

I  remind  you  of  the  fact  that  only  ten  or  fifteen  years 
ago  it  was  stated  in  the  text-books  all  around,  and  one 
copied  it  from  the  others,  that  acute  articular  rheumatism 
was  almost  unheard  of  in  little  children.  Now  that  is 
certainly  not  true.  Now-a-days  you  can  read  in  the  text- 
books that  it  is  by  no  means  so  uncommon. 

I  remember  quite  well  that  when  I  wrote  my  first  paper 
on  rheumatism  in  Seguin's  series  some  seventeen  years 
ago,  and  pronounced  the  same  facts  that  I  have  given  ex- 
pression to  now,  that  those  expressions  were  received  with 
a  great  deal  of  distrust.  Since  that  time  I  believe  all  of 
us  have  seen  a  good  deal  of  rheumatism  in  small  children, 
therefore  I  believe  there  is  much  more  connection  be- 
tween chorea  and  rheumatism ;  that  is  sometimes  assumed. 

Dr.  Holt: — If  we  are  to  assume  as  Dr.  Starr  has  done 
that  only  cases  are  to  be  regarded  as  rheumatism  in  which 
there  was  a  definite  history  of  acute  articular  rheumatism 
either  given  by  the  mother  or  made  out  by  the  physician, 
I  think  the  number  of  cases  will  be  very  much  reduced  ; 
but  if  as  Dr.  Jacobi  has  said  and  as  I  believe  myself  we  are 
to  include  as  rheumatic  the  great  proportion  of  all  these 
cases  of  endocarditis  that  we  see  the  number  will  be  very 
much  increased.  Dr.  Starr's  seventy-five  cases  of  rheu- 
matism and  seventy-five  of  heart  disease  many  of  which 
were  not  included  among  the  rheumatism  would  almost 
increase  the  proportion  to  that  given  by  Dr.  Crandall. 

Do  I  understand  in  Dr.  Townsend's  paper  that  these 
cases  of  rheumatism  and  heart  disease  were  mutually  in- 
clusive or  represented  different  patients  .' 

Dr.  TOWNSEND: — On  the  inner  table  is  shown  the  pro- 
portion of  heart  murmur,  that  is,  of  the  twenty-one  cases 
of  organic  heart  murmur  fifteen  were  rheumatic;  of  the 
ten  cases  of  functional  or  transitory  one,  and  of  the  thirteen 
undetermined  four,  making  out  of  the  total  forty-four  cases 
of  heart  murmur,  twenty  rheumatic. 

Dr.  Holt  : — I  have  learned  to  be  very  suspicious  of 
these  cases  of  functional  heart  murmur  in  chorea.  It  seems 
to  me  every  year  this   number  of  functional   murmurs  is 
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growing  smaller.  Aside  from  those  cases  where  the 
anaemia  is  very  marked  the  larger  proportian  of  them  are 
organic  as  we  have  a  chance  to  see  in  these  patients 
after  two  or  three  years.  Then  we  find  well-developed 
heart  lesions  in  many  of  them  where  the  signs  at  the  first 
examination  were  very  doubtful  and  uncertain. 

Dr.  TOWNSEND: — I  think  my  figures  show  that  point 
pretty  well.  I  have  erred  on  the  safe  side  leaving  a  large 
number  undertermined. 

Dr.  Holt  : — Another  source  of  error  in  making  up  statis- 
tics is  to  include  in  the  tables  cases  whose  histories  have  not 
been  taken  with  definite  reference  to  the  point  under  dis- 
cussion. For  instance,  if  we  take  a  number  of  cases  from 
a  hospital  register  in  not  all  of  which  the  question  of 
rheumatism  was  investigated  carefully  we  may  get  erron- 
eous results. 

My  own  conviction  as  to  the  connection  between  rheu- 
matism and  chorea  is  that  it  is  a  very  close  one,  and  when 
we  take  our  histories  with  reference  to  this  we  shall  find 
the  proportion  a  very  large  one.  Other  factors  of  course 
are  necessary  besides  rheumatism,  but  certainly  the  rheu- 
matic diathesis  or  an  attack  of  acute  rheumatism  is  a  more 
powerful  predisposing  factor  than  any  other  single  one. 

Dr.  Booker: — Acked  if  subcutaneous  fibrous  nodular 
had  been  noticed  in  many  of  the  cases  of  rheumatism. 
These  nodules  are  said  to  occur  especially  in  cases  of 
rheumatism  associated  with  endocarditis  and  pericarditis. 
He  had  seen  but  one  case  of  rlieumatism  in  which  the 
nodules  curve  present,  and  it  was  complicated  with 
endocarditis  and  chorea,  and  he  thinks  the  nodules  must 
be  less  common  in  this  country  than  in  England. 

Dr.  Fischer: — A  very  interesting  point  I  learned  last 
month  in  a  case  of  chorea  minor  connected  with  rheuma- 
tism might  be  worthy  of  note.  The  child  was  brought  to 
my  dispensary  two  years  ago  suffering  from  chorea.  I 
made  a  brief  clinical  history  and  the  diagnosis  of  chorea; 
treatment  by  Fowler's  solution,  nothing  noted  excepting 
that  the  child  was  discharged  cured  after  six  weeks'  treat- 
ment. The  same  child  was  brought  to  the  dispensary 
about  five  weeks  ago  suffering  with  chorea  and  after  being 
told  that  it  was  the  second  time  I  inquired  closely  into  the 
history  and  found  that  the  child  had  been  living  in  a  damp 
basement  and  had  pains  in  the  bones,  joints,  etc.,  I  then 
did  not  commence  treatment  but  washed  the  child's  finger 
thoroughly,  disinfected  it  by  a  strong  antiseptic  solution 
of  corrosive  sublimate  and  withdrew  a  drop  of  blood  for 


24-      General  Discussion:  Rlieuniatisiu  and  Chorea. 

microscopic  examination.  I  was  very  much  surprised  to 
find  in  this  case  very  peculiar  microorganisms  in  the  blood 
which  I  had  never  seen  before.  These  organisms  re- 
sembled the  streptococcus  I  sometime  ago  saw  at  a  case 
of  rheumatic  endocarditis  at  Dr.  Jacobi's  house.  I  have 
not  had  the  time  to  investigate  this  still  further.  There 
were  no  heart  lesions  present  beyond  exaggerated  heart's 
action  and  this  peculiar  germ  disappeared  after  about  ten 
da}'s'  use  of  Fowler's  solution. 

Dr.  OsLER: — It  seems  to  me  quite  impossible  to  bring 
all  the  cases  of  chorea  into  the  category  of  rheumatism. 
Our  German  colleagues,  as  you  know,  have  not  found 
more  than  sometimes  ten  per  cent.,  sometimes  fifteen  per 
cent.  In  the  large  number  of  cases  which  I  have  analysed, 
and  the  great  proportion  of  them  I  have  gone  over  my- 
self with  especial  care  with  reference  to  the  history  of 
rheumatism  and  the  history  of  growing  pains,  in  554 
cases  there  were  only  fifteen  per  cent,  with  a  positive 
history  of  articular  trouble.  Including  those  with  pains 
of  any  kind  whatever  the  percentage  was  only  twenty 
which  comes  to  about  the  percentage  given  by  Dr.  Town- 
send.  Unless  we  largely  expand  our  conception  of  rheu- 
matism in  children  the  cases  which  have  come  under  rhy 
observation  in  Philadelphia  and  Baltimore,  certainly  the 
large  proportion  of  them,  there  is  no  definite  history  of 
rheumatism,  and  the  absence  of  the  subcutaneous  fibroid 
nodules  which  our  English  colleagues  lay  such  stress  upon 
is  particularly  striking.  The  only  instances  I  have  seen 
in  this  country  have  been  in  adults,  not  in  children. 

The  only  other  point  I  would  refer  to  is  as  to  the  really 
remarkable  frequency  of  organic  heart  disease  in  the  sub- 
jects of  chorea.  In  the  no  cases  from  the  Infirmary  of 
Nervous  Diseases  in  Philadelphia  every  one  of  which  had 
had  the  chorea  two  years  prior  to  the  examination,  there 
were  54  with  signs  of  organic  heart  disease  existed.  I 
do  not  mean  54  with  heart  murmurs.  There  are  plent)'  of 
people  with  heart  murmurs  who  have  not  heart  disease, 
but  signs  of  enlargement  of  the  heart  and  murmurs  of 
such  a  character  as  go  only  with  organic  valvular  disease; 
and  in  more  than  fifty  per  cent,  of  these  cases  there 
had  been  no  history  of  rheumatism. 

A  point  referred  to  by  Dr.  Townsend  is  the  extreme 
frequency  of  endocarditis  in  chorea.  There  is  no  other 
disease  with  which  endocarditis  is  known  to  be  so  fre- 
quently associated,  no  other  disease  the  post-mortem  re- 
cords of  which  show  such  a  large  proportion  of  endocar- 
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ditis.  The  nature  of  the  disease  and  its  relationship 
are  still  doubtful,  but  the  points  which  have  been  brought 
out  here  are  of  considerable  interest  and  show  I  must 
say  a  larger  percentage  of  rheumatic  cases  than  has  yet 
been  shown  in  any  series  in  this  country,  approaching 
much  more  to  the  English  than  to  the  German  percentage. 
Dr.  Crandall: — With  regard  to  the  nodules,  I  have 
searched  for  these  in  the  last  year  or  two  and  found  them 
a  number  of  times,  and  in  one  of  the  cases  I  found  the 
only  symptom  of  rheumatism  was  quite  a  large  number  of 
nodules  along  the  scapula  and  also  along  the  clavicle  ; 
no  articular  symptoms. 


THE  VALUE  OF  MILK  LABORATORIES  FOR 
THE  ADVANCEMENT  OF  OUR  KNOWL- 
EDGE OF  ARTIFICIAL  FEEDING.* 

BY  T.  M.  ROTCH,  M.D., 

Assistant  Professor  of  Diseases  of  Children,  Harvard  University,  Visiting  Physician  to  the 
Boston  City  Hospital,  to  the  Children's  Hospital,  and  to  the  Infants'  Hospital. 

In  this  busy  age  of  scientific,  rational  medicine  two  im- 
portant elements  are  needed,  in  fact  demanded  by  phy- 
sicians all  the  world  over.  These  elements  are,  first, 
means  of  saving  time,  and  second,  exact  methods  of  work, 
which  in  themselves  soon  become  time-savers.  In  every 
branch  of  our  art  the  tendency  is  growing  year  by  year 
to  systematize  the  detailed  and  laborious  work  of  the  in- 
dividual, for  the  common  practical  use  of  the  profession 
at  large. 

Careful  investigations  have  already  been  made  on  the 
subject  of  breast-feeding,  and  still  further  in  artificial  feed- 
ing. In  regard  to  the  latter,  however,  the  writer  has 
long  felt  that  in  some  way  the  subject  should  be  reduced 
to  a  more  exact  system,  and  thus  the  endeavor  be  made 
to  rescue  this  important  branch  of  pediatrics  from  the 
pretensions  of  proprietary  foods  and  the  hands  of  igno- 
rant nurses.     With  this  idea  in  view  the  writer  has   come 
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to  the  conclusion  that  what  the  profession  needs,  is  the 
knowledge  that  they  may  have  milk  laboratories  where  the 
materials  used  are  clean,  practically  sterile  and  exact  in 
their  percentages.  That  these  laboratories  should  be  in  the 
hands  of  educated,  intelligent  men,  in  whom  we  can  have 
the  same  confidence  that  we  have  long  ago  conceded  to  the 
pharmacist.  That  we  should  write  our  directions  for  our 
infants'  food  and  send  them  to  these  laboratories,  just  as 
we  write  our  prescriptions  for  the  divisions  of  one  drug  or 
the  combinations  of  several  in  the  treatment  of  diseases.  In 
a  word,  that  we  should  grant  to  the  stomach  and  the  milk 
modifier  in  his  laboratory,  equal  recognition  with  the  other 
organs  of  the  body  and  the  pharmacist  in  his  drug  shop. 

Just  as  the  pharmacist  has  nothing  to  do  with  the  vari- 
ous methods  of  treating  a  disease,  so  the  milk  modifier 
simply  carries  out  the  directions  and  ideas  of  the  especial 
physician  who  sends  his  prescriptions.  No  especial  school 
of  medicine  need  be  represented,  no  especial  method  of 
feeding  need  be  undertaken  in  these  laboratories.  An  op- 
portunity, however,  will,  for  the  first  time,  be  given  to  the 
physician  to  carry  out  his  own  methods,  and  these  meth- 
ods will,  for  the  first  time  in  the  history  of  medicine,  be 
judged  on  a  fair  basis.  In  this  way  only  can  each  clinical 
observer  be  sure  when  unsuccessful,  that  it  is  the  fault  of 
the  food  he  is  giving,  and  not  because  the  food  has  varied 
from  what  he  supposed  he  had  ordered. 

In  a  somewhat  extensive  experience  in  artificial  feeding, 
controlled  by  numerous  careful  chemical  analyses  of  the 
changes  made  from  day  to  day  in  the  food,  the  writer  has 
come  to  the  conclusion  that  slight  changes  in  the  percent- 
ages of  the  three  elements  of  the  milk,  of  which  we  have 
most  accurate  knowledge,  namely,  the  fat,  sugar  and  al- 
buminoids, are  of  real  practical  value  in  managing  the 
digestion  and  nutrition  of  the  infant. 

In  this  diagram  (I.)  which  represents  seven  analyses 
picked  out  from  a  large  number  of  actual  good  human 
milks,  and  actual  infants  treated  with  these  milks,  it  was 
found  that  what  was  a  good  food  for  one  infant  was  pro- 
ductive   of   serious    symptoms     in    another,  and  yet  all 
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these  infants  did  well  when  their  especial  breast-milk  of 
this  series  was  procured  for  them. 

Diagram  1. 

HUMAN  BREAST-MILK  ANALYSES. 

(C.  Harrington.) 

Infants  all  digesting  well  and  gaining  in  weight. 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

Per 
Ceat. 

Per 
Cent. 

Per 
Cent. 

Per 
Cent. 

Per 
Cent. 

Per 
Cent. 

Per 
Cent. 

Per 
Cent. 

Fat 

4-37 
6.30 

3-27 
0.16 

376 

6-95 
2.04 
0. 14 

316 
7.20 

1-65 
0.21 

3-82 
5-70 
1.08 
0.20 

10.80 
89.20 

2.96 
5-78 
1.91 
0.  12 

2.09 
6.70 

1.38 
0.15 

2.02 

6.55 
2.12 

0.15 

2.36 

Milk  sugar   . .    . . 
Albuminoids 
Mineral  matter 

7.10 
2.20 
0.16 

Total  solids  .  . 
Water     

14. 10 
85.90 

12.89 
87.11 

12.22 
87.78 



100  00 

10.77 
89-23 

10.32 
89.68 

10.84 
89.16 

II    82 

88.18 

100.00 

loo. 00 

100.00 

100.00 

100.00 

100.00 

100  00 

That  is,  breast-milk  may  be  considered  as  a  general 
name,  such  for  instance,  as  dinner  for  the  infant,  and  its  fat, 
sugar  and  albuminoids  as  representing  the  parts  of  the 
dinner.  Or,  in  other  words,  we  find  by  experience  that 
the  digestive  capabilities  of  the  infants  differ,  just  as  do 
those  of  adults,  and  that  nature  therefore  provides  a 
variety  of  good  breast-milks  adapted  to  the  individual 
idiosyncrasy  of  the  especial  infant.  With  this  fact  im- 
pressed upon  us.  we  can  well  see  that  in  artificial  feeding 
no  routine  mixture  will,  in  all  cases,  prove  successful,  and 
that  a  variety  in  the  percentages  of  the  milk  elements  will 
be  needed,  just  as  they  are  in  human  milk,  thus  also  ex- 
plaining the  diversity  of  results  obtained  with  the  same 
food  by  different  practitioners. 

We  then  are  in  need  of  a  means  by  which  we  can  pre- 
scribe exactly  according  to  the  idiosyncrasy  of  the  diges- 
tion we  are  dealing  with,  a  diversity  in  the  percentages  of 
the  elements  of  milk.  This  means  is  represented  by  a 
milk  laboratory  equipped  with  especial  machinery  and 
controlled  by  a  scientifically-educated  and  practical  milk 
modifier. 
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It  will  perhaps  be  of  interest  to  the  society  to  hear 
what  materials  are  needed  and  what  processes  are  gone 
through  with  to  carry  out  the  prescription  of  the  physi- 
cian, and  I  would  state  that  here  in  Boston  such  a  labora- 
tory as  I  am  about  to  describe  is  in  successful  operation 
and  is  daily  being  made  use  of  by  a  number  of  physicians. 

Purity  of  the  original  material,  milk,  is  of  course,  the  first 
object  to  be  attained.  The  primal  milk  supply  for  the 
laboratory  is  from  cows  bred,  fed  and  cared  for  with  the 
special  intention  that  their  product  is  to  be  used  for  infant 
feeding.  The  farm  and  the  herd  are  under  the  absolute 
control  of  the  laboratory  and  are  used  for  laboratory  pur- 
poses onl3^  The  cows,  their  food,  their  stables,  their 
pasture  and  their  drinking  water  are  subjectd  to  the  fre- 
quent, paid,  critical  examination  of  the  best  veterinary 
surgeon  that  can  be  procured  in  Boston. 

The  cows  are  milked  directly  into  glass  milk  pails,  and 
the  milk,  after  being  aerated  and  cooled  to  about  A^  F.in 
a  tank  of  ice  and  water,  is  delivered  at  the  laboratory  in 
glass  jars  within  four  hours  of  the  milking.  The  average 
and  almost  stable  analysis  of  this  original  milk  shows  a 

Fat  percentage  of     3.90  Sugar 4-30 

Albuminoids 4.00  Mineral  matter. . .     0.65 

Total  solids 12.85  Water 87. 15 

Its  reaction  is  so  faintly  acid  that  it  requires  the  addi- 
tion of  less  than  one-twentieth  part  of  lime  water  to 
make  the  resulting  reaction  correspond  to  that  of  average 
human  milk.  On  arriving  at  the  laboratory  this  milk  is 
immediately  passed  through  a  separator  of  unusual  deli- 
cacy, especially  imported  from  Stockholm  for  this  purpose. 
The  milk  and  the  separator  are  carefully  protected  from 
dust  or  dirt  of  any  kind.  The  separating  room,  besides 
being  lined  with  white  tiles,  is  provided  with  a  large  steel 
fan  which,  revolving  at  the  rate  of  2,000  times  in  a  min- 
ute, keeps  the  air  of  the  room  fresh  and  pure.  The  sepa- 
rator is  made  to  revolve  6,800  times  a  minute,  and  works 
with  such  searching  effect  on  the  milk  that  only  a  small 
fraction   (0.13  per  cent.)   of  fat  remains  in  the    resulting 
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separated  milk.  The  utility  of  the  separator,  however, 
does  not  consist  merely  in  its  practically  absolute  with- 
drawal of  the  fat  from  the  milk  and  in  providing  cream 
as  fresh  as  to  time  as  the  unseparated  whole  milk.  On 
the  contrary,  it  accomplishes  two  other  very  important 
results.  First,  by  its  great  centrifugal  force,  it  separates 
from  the  cream  and  the  separated  milk  the  dirt  or  foreign 
matter  of  any  kind  which  necessarily  gets  into  every  milk, 
providing  at  once  a  practically  clean  milk,  an  important 
result  from  a  bacteriological  point  of  view.  Secondly, 
the  resulting  cream  has  an  almost  stable  percentage  of 
16  per  cent,  fat, — the  importance,  of  course,  of  the  latter 
being  in  its  stability,  and  not  in  its  especial  percentage. 

The  modifier,  in  order  that  he  shall  be  able  to  put  up 
correctly  a  prescription  which  calls  for  certain  percent- 
ages of  fat,  sugar  and  albuminoids,  must,  before  he  can 
make  use  of  his  mathematical  formula.*  for  this  purpose, 
be  sure  that  he  has  stable  materials  to  deal  with.  These 
stable  materials  have  been  obtained  as  above  described, 
and  are  as  follows  : 


Diagram  II. 

Fat. 

Sugar. 

Albuminoids, 

Cream 

.  .     16.00 

4.00 

,3.60 

Separated  Milk . .  . 

■■       0.13 

4.40 

4.00 

To  raise,  when  needed,  the  percentages  a  20  per  cent, 
solution  of  milk  sugar,  carefully  and  freshly  prepared  with 
distilled  water,  each  day,  in  the  laboratory,  is  used. 

We  have  but  a  slight  knowledge  of  the  exact  propor- 
tion to  each  other  which  is  borne  by  the  different  salts 
which  make  up  the  total  percentage  of  mineral  matter  in 
woman's  milk.  We  do  know,  however,  about  what  the 
total  percentage  of  these  salts  is,  and  that  their  percent- 
age apparently  rises  with  that  of  the  albuminoids.  As 
an  attempt  to  actually  vary  the  mineral  matter  percent- 
age would  be  surrounded  by  great  difficulties,  and  with 
our  present  knowledge  concerning  them  probably  very 
inexact,  I  have  not  as  yet  attempted  to  modify  them, 
but  have  requested  physicians  who  send  their  prescrip- 
tions to  the  laboratory  to  write,  within  certain  limits,  for 
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their  desired  percentage  of  fat,  sugar  and  albuminoids, 
and  to  allow  the  mineral  matter  to  take  care,  for  the  pres- 
ent, of  itself. 

The  limits  which  up  to  the  present  time  the  Walker- 
Gordon  laboratory  has  found  it  necessary  to  place  on  the 
prescriptions  for  milk  modifications  are  represented  in 
Diagram  III. 

Diagram  III. 
Practical  limits  of  the  Fat,  Sugar  and  Albuminoids. 

Fat  from 0.20  to  16.00 

Sugar  from .  .    1.07  to     7.00 

Albuminoids  from 0.45  to     3.60 

There  is  little  doubt  that  as  time  goes  on  more  and 
more  exact  results  will  be  obtained  in  the  laborator\' 
methods  and  calculations  for  producing  definite  percent- 
ages. 

The  following  results,  however,  as  shown  in  Diagrams 
IV.,  V.  and  VI.,  seem  to  exemplify  so  clearly  the  approxi- 
mate accuracy  of  the  methods  employed  that  I  myself  do 
not  hesitate  to  endorse  them.  Diagram  IV.  represents  the 
chemical  analysis  received  from  Dr.  Charles  Harrington 
of  a  separator  cream  supposed  to  contain  the  percentages 
16.00,  4.20  and  3.60,  shown  in  Diagram  II. 

Dl.^GRAM    IV. 

Fat 16,94 

Sugar 4.15 

Albuminoids    3.42 

Diagram  V.  represents  Dr.  Harrington's  analysis  of  a 
-separator-separated  milk  supposed  to  contain  percent- 
ages as  in  the  stable  separated  milk  represented  in  Dia- 
gram II. 

Diagram  V. 

1.  II. 

Stable  Separated  ISIilk.  Analysis  of  I. 

Fat 0.26      0.27 

Sugar   4. 20     4.30 

Albuminoids   4. 00     3.83 

Diagram  VI.  represents  an  attempt  to  recombine  a 
separator  cream  and  separated  milk  so  as  to  make  the 
■resulting  analysis  correspond  to  that  of  the  original  whole 
.milk  from  which  they  were  taken.     The   original  whole 
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milk  happened  to  be  poor  in  fat  on  that  special  day,  but  this 
only  exemplifies  the  accuracy  of  both  the  separator  and 
the  mathematical  calculation  by  which  the  recombination 
was  made. 

Diagram  VI. 
[Verification  Analyses  made  by  Dr.  Charles  Harrington.] 

(I)  (II)  (III)  (IV) 


Original 
Whole  Milk. 

Separated 
Milk. 

Separated 
Cream. 

Recombina- 
tion of(2)jand 

Fat             

2.85 
4.05 

4-34 
0.66 

0.24 

4  35 
4.19 
0.72 

18.21 

3-76 

3-33 
0.62 

2.75 

Sugar 

Albuminoids 

Mineral  Matter 

405 

'f.33 
0.68 

Total  Solids 

II  90 

88  10 

9.50 
90.50 

25.92 
74.08 

II. 81 

Water 

88.19 

100.00 

100.00 

100.00 

100.00 

In  order  to  explain  the  remaining  details  of  the  labora- 
tory work,  I  will  now  suppose  that  a  physician  writes  a 
prescription  for  a  baby  four  months  old,  healthy  and  ol 
normal  weight. 

R 

Fat 4-00 

Milk  Sugar 7.00 

Albuminoids 1.50 

Put  up  8  tubes,  each  4  ounces,  with  lime  water  ^g. 
Sterilize  at  167°  F.  for  twenty  minutes. 

This  prescription  is  taken  to  the  laboratory  and  a  clerk 
copies  it  into  a  book  kept  for  the  purpose  and  always 
open  to  the  prescribing  physician's  inspection.  The 
milk  modifier  then  copies  the  prescription  on  to  a  double 
prescription  blank.  By  his  formulae" he  changes  the  per- 
centages of  the  physician's  prescription  into  ounces  and 
drachms  for  the  use  of  the  modifying  clerk.  The  double 
prescription  is  then  taken  into  the  modifying  room  and 
given  to  the  modifying  clerk,  who  puts  it  up  by  using  the 
stable  materials  already  freshly  prepared  for  him  by  the 
milk  separator. 

In  the  milk  modifying  room  the  modifying  clerk  first 
picks  out  a  basket  with  as  many  compartments   as  there 
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are  meals  ordered  on  the  prescription,  and  places  in  each 
compartment  a  glass  tube  holding  the  number  of  ounces 
ordered  for  each  feeding.  He  then  fills  the  bottles  and 
passes  the  basket  on  to  the  stoppling  clerk,  who  tightly 
stopples  them  with  finely-prepared  cotton-wool,  made 
especially  pure  for  this  purpose.  The  basket  and  tubes 
are  then  placed  in  a  large  sterilizer  made  of  cypress  wood 
and  capable  of  holding  800  tubes.  The  sterilizer  has  a 
large  and  accurate  thermometer  fitted  to  it  so  that  the 
heat  can  be  raised  at  will. 

The  baskets,  with  their  especial  addresses  attached  to 
them,  are  then  placed  in  a  wagon,  the  back  compartment 
of  which,  lined  with  zinc  so  that  it  can  easily  be 
cleansed,  is  entirely  separate  from  the  front  part,  which  is 
occupied  by  the  soiled  tubes  collected  at  the  houses.  The 
baskets  are  delivered  once  a  day.  If  the  milk  is  ordered 
to  be  peptonized  it  is  delivered  twice  a  day.  When  the 
soiled  tubes  and  baskets  are  brought  back  to  the  labora- 
tory they  are  then  taken  directly  from  the  street  to  the 
wash-room,  which  is  kept  entirely  shut  off  from  the  rest 
of  the  laboratory.  Here  the  bottles  are  thoroughly 
washed  in  a  solution  of  soda,  and  the  baskets  and  every- 
thing which  has  to  be  returned  to  the  laboratory  are  first 
sterilized  at  212^  F.  in  an  especial  sterilizer  belonging  to 
the  wash-room.  All  the  old  tags  and  stoppers  are 
immediately  destroyed  by  fire.  In  this  way,  always 
guarding  against  possible  infection  of  all  kinds,  the 
laboratory  carries  out,  as  nearly  as  possible,  the  rules 
by  which,  with  our  present  chemical  and  bacteriological 
knowledge,  we  may  hope  to  establish  a  fairly  successful 
system  of  artificial  feeding.  Analyses  were  made  of  a 
number  of  the  mixtures  put  up  by  the  modifying  clerk 
from  physicians'  prescriptions,  and  it  was  found  that  the 
resulting  figures  differed  only  by  a  fraction  of  a  per  cent, 
from  the  percentages  written  for. 

In  regard  to  sterilization,  I  have  made  a  careful  study 
of  its  use  in  connection  with  the  practical  feeding  of  in- 
fants from  the  laboratory.  I  first  had  bacteriological  ex- 
aminations made  by  Professor  Ernst  and  Dr.  Henry  Jack- 
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son  of  the  fresh  unsterilized  milk  as  it  came  to  the 
laborator}'  as  a  control  experiment  ;  also  of  modified 
mixtures  made  up  from  the  separated  milk  and  cream. 
The  culture  of  the  unsterilized  whole  milk,  made  about 
six  hours  after  the  milking,  was  68,000  to  the  c.c.  This 
whole  milk  and  the  modified  mixtures  made  from  them 
proved  to  be  sterile,  so  far  as  developed  bacteria  were  con- 
cerned, when  heated  to  either  167°  F.  or  212^  F.,  and  for 
either  ten  or  twenty  minutes.  A  culture  made  of  the  lime 
water  used  showed  it  to  be  sterile. 

In  some  careful  experiments  on  the  coagulation 
of  the  milk  albuminoids  by  heat,  Professor  Leeds 
has  already  shown  that  at  a  temperature  of  167*^  F. 
no  coagulation  takes  place,  so  that  in  heating  the 
laboratory  products  to  167"  F.  it  seemed  to  me  that 
while  avoiding  any  possible  objection  which  might 
be  brought  up  against  the  high  212^  F.  steriliza- 
tion, much  was  gained  by  the  low  167°  temperature. 
In  the  first  place,  in  feeding  infants  on  a  mixture  intended 
to  last  for  twenty-four  hours,  it  is,  in  all  probability,  suf- 
ficient that  the  mixture  should  remain  free  from  devel- 
oped bacteria  for  about  thirty  to  thirty-six  hours.  This  is 
accomplished  by  heat  of  167'  F.  In  the  next  place,  it 
is  a  great  advantage  to  lessen  the  taste  and  odor  of  a 
212^  F.  sterilization.  This  is  accomplished  at  the  lower 
temperature.  Then,  again,  while  on  account  of  the  re- 
action which  takes  place  between  the  lime  water  and  the 
milk  sugar  at  a  temperature  of  212°  F.,  lime  water  should 
not  be  introduced  into  the  mixture  before  it  is  sterilized  ; 
this  reaction  does  not  take  place  at  167°  F.  This  fact  is 
of  a  good  deal  of  importance  when  mixtures  are  being 
prepared  for  sick  infants,  for  the  physician  can  then  be 
sure  that  the  exact  degree  of  alkalinity  which  he  considers 
proper  for  the  especial  case  will  be  administered.  It  will 
now  be  appreciated  what  a  latitude  is  presented  by  the 
milk  laboratory  to  the  physician  for  changing  from  day 
to  day  or  week  to  week,  according  to  the  symptoms  which 
may  arise,  the  elements  of  the  artificial  food  which  he 
wishes  to  administer.     In  connection  with  the  diversified 
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analyses  of  good  human  breast-milks,  represented  in  Dia- 
gram I.,  it  may  be  interesting  and  useful  for  you  to  look 
at  a  few  sample  prescriptions,  such  as  would  be  likely  to 
to  be  sent  to  a  laboratory  of  this  kind  ;  in  fact,  they  rep- 
resent the  treatment  of  a  number  of  my  own  actual 
cases. 

R.  (i)     A  girl  6  years  old  :   duodenal  jaundice. 

Fat . .     0.50 

Milk'jSugar 6.00 

Albuminoids 4. 00 

Give  4  ounces  every  2  hours. 
Send  12  tubes,  each  4  ounces  :  Lime  water  ^. 

Note. — This  case  made  a  rapid  recovery.   No  medicines  were  given. 

R.  (2)     A  boy  6  weeks  old  :  healthy. 

Fat 3.00 

Milk  Sugar 7.00 

Albuminoids 1.50 

Send  12  tubes,  each  2  ounces. 

Lime  Water  jL. 

Sterilize  at  167°. 

R.  (3)     A  boy  6  months  old  :  healthy. 

Fat 4.00 

Milk  Sugar 7.00 

Albuminoids 2.00 

Send  8  tubes,  each  6  ounces. 

Lime  water  ^g. 

Sterilize  at  167°. 

R.  (4)     A  girl  4  months  old  ;  albuminoid  digestion  weak. 

Fat 4.00 

Milk  sugar 7.00 

Albuminoids 0.75 

Send  8  tubes,  each  4  ounces. 

Lime  water  -^. 

Sterilize  at  167°. 

]^.  (5)     A  boy  6  months  old  :  sugar  digestion  weak. 

Fat 3.00 

Milk  sugar 4.00 

Aluminoids 2.00 

Send  8  tubes,  each  6  ounces. 

Lime  water   ^. 

Sterilize  at  167°. 
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R.   (6)     A  girl  4  months  old  :  summer  diarrhcEa.   Food  has  to 
be  sent  out  of  town  by  express. 

Fat    2. CO 

Milk  sugar 5.00 

Albuminoids i.oo 

Send  20  tubes,  each  i  ounce  and  i  drachm. 

At  time  of  each  feeding  add  lime  water  3  drachms. 

Sterilize  at  212°. 

Note. — In  this  case  the  diarrhoea  had  not  been  sufficiently  studied 
to  determine  whether  it  was  putrefactive  or  fementative,  so  that  a  safe 
general  prescription  was  sent  to  begin  with.  The  lime  water  had  to  be 
introduced  at  each  feeding  on  account  of  the  212°  sterilization,  necessi- 
tated by  the  hot  weather  and  the  distance  to  be  sent. 

In  this  way  any  variety  of  changes  can  be  made  to  suit 
the  especial  case  or  phase  of  the  case,  and  it  is  my  hope 
that  this  brief  exposition  of  an  important  branch  of  pedi- 
atrics may  meet  with  your  approval  and  add  one  more 
instrument  of  precision  to  aid  us  in  our  life's  work. 


DISCUSSION. 

Dr.  KOPLIK  :  As  to  the  sterilization  I  think  Dr.  Rotch 
has  the  advantage  of  most  of  us  in  having  access  to  the 
milk  from  the  very  beginning.  That  makes  a  great 
difference,  and  I  think  on  that  account  his  milk  keeps 
at  the  low  point  of  sterilization.  This  low  point  of 
sterilization  is  very  important,  because  if  you  sterilize  at 
the  high  point,  212°  F.,  some  children  will  not  drink  the 
milk.  The  milk  tastes  boiled.  The  cream  separates  if 
you  sterilize  whole  milk  in  the  shape  of  drops  of  fat.  It 
has  every  disadvantage.  Dr.  Rotch,  as  I  understand,  steril- 
izes once  for  twenty  minutes  at  167°,  and  if  his  milk  keeps 
at  that  temperature  that  is  a  very  good  result.  Last  sum- 
mer I  arranged  a  laboratory  at  my  dispensary  for  the  poor 
people.  I  had  not  access  to  these  advantages  that  Dr. 
Rotch  has  worked  up  to.  His  advantages  far  exceed 
mine,  as  far  as  the  arrangement  and  machinery  and  other 
things  go.  His  plan  is  so  different  from  mine  that 
I  can  scarcely  think  of  a  comparison.  In  sterilizing  my 
milk  first  I  raised  the  whole  mass  of  milk  up  to  85°  Celsius, 
and  allowed  sterilization  to  continue  forty  minutes  from 
this,  the  sterilizer  never  rose  above  90°  or  91°  Celsius,  and 
never  allowed  the  milk  to  get  to  the  steaming  point.  I 
found  in  this  way  I  got  a  very  good  milk.    Even  the  milk 
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received  from  the  contractors  could  be  sterilized  to  such 
an  extent  that,  given  to  poor  people  who  are  very  care- 
less, the  milk  would  keep  not  only  several  days,  but  the 
milk  which  was  put  on  my  table  and  afterwards  sent  to 
Dr.  Adler,  of  New  York,  kept  for  months  sterilized  at 
this  temperature,  85°  to  90°  C.  It  took  from  one  and  one- 
half  to  two  hours,  now  with  improved  machinery  thirty 
minutes,  to  raise  the  milk  if  it  is  ice-cold  to  the  tem- 
perature of  85*^0.  in  my  sterilizer,  because  the  sterilizer  con- 
tains two  hundred  and  fifty  bottles  at  a  time,  and  as  soon 
as  you  put  the  bottles  in,  the  steam  is  congealed  and  the 
temperature  drops,  so  that  I  have  to  wait  until  every  bot- 
tle has  the  temperature  of  85°  C,  and  sterilize 40  minutes 
additional,  not  allowing  the  temperature  to  rise  above  90*^ 
or  91°,  I  get  a  milk  which  tastes  very  little  like 
boiled  milk,  and  the  children  take  it  very  well.  Dr.  Rotch's 
method  differs  from  this  method,  which  consists  simply 
in  sterilizing  the  whole  milk.  I  am  not  chemist  enough, 
nor  have  I  spent  as  many  years  in  studying  out  this  prob- 
lem, and  therefore  I  think  he  has  an  advantage  over  me. 
I  simply  sterilize  the  whole  milk,  but  at  a  low  tempera- 
ture, and  with  my  milk,  at  85°  to  90°-9i°,  I  get  good 
results. 

Dr.  Jackson  :  I  have  examined  bacteriologically  the 
milk  as  delivered  at  the  laboratory  in  Boston.  It  contains 
but  a  comparatively  small  number  of  bacteria,  a  few  hun- 
dred thousand  instead  of  many  hundred  thousand  to  many 
millions,  as  is  the  case  with  ordinary  milk  as  delivered  to 
the  cities.  Milk  is  contaminated  in  the  first  place  from 
the  cattle,  dirt  in  the  stables,  from  dirty  cans.  Those 
sources  are  avoided  as  far  as  possible. 

As  to  whether  the  milk  is  as  fully  sterilized  at  167°  as 
212"  I  have  made  a  few  experiments.  The  experiments 
that  I  have  made  have  shown  about  an  equal  number  of 
bacteria  developed  in  the  milk  sterilized  at  167°  and  at 
212°.  Dr.  Rotch  has  written  down  on  the  table  sterile  as 
to  developed  bacteria.  Practically  that  is  permissible, 
scientifically  we  do  not  know.  I  am  willing  to  say  all 
developed  bacteria  are  destroyed.  I  merely  say  that  the 
bacteria  present  are  developed  only  at  the  end  of  three 
days  to  a  week,  need  not  necessarily  be  that  the  organisms 
present  are  only  spores.  There  may  be  fully-developed 
bacteria  present,  which  grow  only  after  a  considerable 
length  of  time.  The  plates,  as  I  have  made  them  from  the 
milk,  whether  sterilized  at  167°  or  212°,  have  remained 
sterile  in  all  instances  for  three  to  four  days.     At  the  end 
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of  a  week,  also,  all  plates  made  have  contained  a  consid- 
erable number  of  bacteria.  But  we  wish  now  to  have 
fractional  experiments  made  to  see  how  long  milk  can  be 
kept  before  it  turns  sour.  To  answer  the  question  Dr. 
Aclams  has  asked  Dr.  Rotch,  whether  the  organisms 
which  grow  in  the  gelatine  plates  may  or  may  not  have 
the  power  to  coagulate  milk  or  turn  milk,  many  organ- 
isms grow  ia  milk  but  have  no  effect  upon  it,  whereas  a 
great  many  others  cause  coagulation  of  the  caseine. 

A  few  experiments  which  I  have  made  as  to  the  quality 
of  the  milk  which  had  been  subjected  to  a  temperature  of 
1 50°  showed  that  there  was  no  marked  effect  on  the  num- 
ber of  bacteria  which  developed. 

Dr.  Holt  :  I  think  the  experience  of  most  of  us  has 
been  that  sterilization  of  milk,  as  first  introduced,  has  not 
met  the  expectations  of  the  profession.  Certain  disad- 
vantages, which  did  not  at  first  appear,  soon  began  to- 
crop  out,  and  I  have  been  very  much  disappointed  in  the 
results  we  obtained.  They  have  not  been  so  much  in  ad- 
vance of  the  former  experiments.  The  difficulty  has  been, 
with  the  sterilization  at  the  high  temperatures.  I  am 
pleased  to  find  that  milk  that  has  been  sterilized  at  167^ 
is  sterile  for  all  practical  purposes.  In  the  article  in  Keat- 
ing's  Encyclopaedia  on  the  Gastro-Intestinal  Diseases  one 
point  I  laid  stress  upon  was  that  food  prescriptions  should 
be  made  as  carefully  as  those  for  drugs.  Dr.  Rotch  has 
given  us  a  method  far  beyond  my  expectations,  and  I 
think  the  Society  and  the  profession  owe  him  a  debt  of 
gratitude  for  making  a  start  in  a  direction  the  full  fruits  of 
which  we  cannot  see  for  many  years.  We  may  yet  have 
made  in  our  laboratories  many  things  we  may  wish  to  use, 
jellies,  broths,  etc.,  all  properly  prepared. 

We  are  all  agreed  upon  the  great  practical  value  of 
the  paper  we  have  just  read.  Last  summer  I  came  to  the 
same  conclusion  that  Dr.  Holt  says  he  arrived  at,  namely, 
that  milk  sterilized  at  212°  F.  did  not  meet  our  practical 
wants,  and  did  not  give  the  clinical  results  in  the  diseases 
of  children,  which  we  had  expected  it  would  do.  Noticing 
a  paper  by  Dr.  Leeds,  on  the  sterilization  of  milk  at 
lower  temperatures,  I  endeavored  in  some  simple  way  to 
obtain  the  means  of  sterilizing  milk  at  a  temperature  not 
exceeding  175*^  F.  I  had  a  chemist  in  Montreal  make  a 
number  of  experiments  for  me  with  the  Arnold  sterilizer, 
over  an  ordinary  Bunsen  burner,  in  fifteen  minutes  the 
temperature  of  the  milk  in  the  bottles  reaches  167°  F.; 
after  this,  if  the  cover  be  placed  slightly  ajar  for  the  next 
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five  minutes,  the  temperature  in  the  bottles  rises  very 
little.  The  sterilizer  is  now  removed  from  the  gas  burner, 
the  cover  placed  on  tightly,  and  the  bottles  allowed  to 
remain  in  it  for  twenty  minutes  longer.  A  number  of 
trials  were  made,  and  in  no  case  did  the  temperature  rise 
above  180-  F.  In  this  way  a  fairly  sterile  milk  was 
secured,  not  altered  to  the  same  extent  as  previously. 

Dr.  Jacobi  :  Certainly,  Mr.  President,  I  join  in  the 
complimentary  remarks  as  to  the  method  of  Dr.  Rotch 
and  its  merits.  I  have  very  little  to  say.  One  of  the  re- 
marks that  I  have  to  make  is  this,  that  the  sterilization  at 
212°  is  not  so  much  at  fault,  but  it  is  the  great  expecta- 
tions that  sterilizations  aroused.  No  sterilization  and  no 
handling  of  cow's  milk  unmixed  and  undiluted  will  make 
human  milk,  and  there  is  where  the  disppointment  lies. 
It  is  not  so  much  the  sterilization  which  is  at  fault,  but  is 
the  fact  that  some  expected  to  have  a  different  article  when 
they  sterilized  milk.  There  is  the  great  mistake,  and  I  be- 
lieve the  principles  of  feeding  that  have  been  laid  down 
before,  the  principles  of  feeding  that  I  have  followed  and 
taught  all  my  life  will  still  hold  good,  sterilizing  or  not 
sterilizing.  I  would  like  to  ask  a  question  of  Dr.  Rotch. 
Why  does  he  insist  upon  adding  the  lime-water  .''  Is  it  to 
improve  the  taste  "i  Is  it  because  he  insists  upon  hav- 
ing the  milk  alkaline  }  One-twentieth  of  five  ounces  is 
two  drachms.  Two  drachms  of  lime-water  contain  about 
one-sixth  of  a  grain  of  lime.  Certainly  it  cannot  neutral- 
ize much,  and  acidulated  milk  that  is  rendered  alkaline, 
five  ounces  by  one-sixth  grain  of  lime,  must  be  so  near 
being  alkaline  that  it  may  be  he  could  dispense  with  the 
lime-water. 

Dr.  Rotch  :  I  do  not  always  put  it  in.  Dr.  Jacobi  is 
correct  about  the  amount  of  lime.  The  most  exact  chem- 
ist in  the  world  would  be  unable  to  detect  that  there  was 
any  increase  in  the  mineral  matter  after  an  analysis. 

Dr.  Jacobi  :  There  is  one  grain  of  lime  in,  I  think,  780 
grains  of  water. 

Dr.  Rotch  :  The  amount  of  lime  as  a  salts  amount  to 
nothing.  If  cow's  milk  is  acid  and  human  milk  faintly 
alkaline,  and  if  you  wish  to  copy  the  human  milk 
you  should  come  as  near  to  this  slight  alkalinity  as  you 
can.  By  a  careful  course  of  experiments  in  the  labora- 
tory Dr.  Harrington  has  determined  that  one-sixteenth  of 
lime-water  made  up  about  the  ordinary  alkalinity  of 
human  milk.  In  the  laboratory  milk  we  put  in  one- 
twentieth.  I  think  it  is  justifiable  to  say  if  the  functions 
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of  the  baby  have  been  made  to  correspond  to  breast 
milk,  and  that  a  slightly  alkaline  mixture  is  what  is  in- 
tended that  we  should  copy  that,  as  we  copy  the  various 
proportions  and  the  rest  of  the  human  milk,  not  with  any 
idea  of  giving  it  lime,  it  is  simply  that  a  little  lime-water 
will  accomplish  a  certain  result. 

Dr.  Jacobi  :  This  is  sufficient  to  render  the  milk  alka- 
line.^ 

Dr.  ROTCH  :  No  doubt  of  it.  That  has  been  proved. 
Every  point  in  human  milk,  the  alkalinity,  and  the  different 
constituents  as  far  as  we  can  get,  have  been  subjected  to 
expert  and  careful  chemical  analyses  for  the  purpose  of 
using  them  as  a  cop^^ 

Dr.  KOPLIK  :  When  we  sterilize  the  milk  for  other 
physicians  we  leave  a  space  in  the  bottle  so  that  they  can 
add  any  lime-water  they  wish. 

Dr.  ROTCH  :  Another  important  point  is  that  befoer 
we  had  the  laboratory  we  were  unable  to  sterilize  the 
milk  with  the  lime-water  in  it.  If  you  sterilize  at  212*^  a 
foreign  element  enters  into  the  milk.  What  that  is  we  do 
not  know.  Possibly  it  is  the  sucrate  of  lime.  At  167° 
that  does  not  take  place.  There  is  another  advantage  : 
we  know  we  can  sterilize  with  the  lime-water  in.  It  saves 
a  great  deal  in  the  practical  part  of  the  subject.  We  put 
the  lime-water  in  only  on  the  physician's  prescription. 

Dr.  OSLER  :  Don't  you  think  it  is  a  pity  to  use  the  word 
sterilized,  if  Dr.  Jackson's  experiments  are  correct  .•'  It  is 
really  not  sterilized  milk. 

Dr.  Jacobi  :  Pasteurized. 

Dr.  ROTCH  :  I  think  so.  Perhaps  we  had  better  sub- 
stitute the  word  "  Pasteurized  ". 

Dr.  OSLER  :   I  think  "  Pasteurized"  would  be  better. 


THE    CLINICAL    EXAMINATION    OF    BREAST- 
MILK* 

BY   L.    EMMETT   HOLT,    M.D., 
Xew     York. 

The  importance  of  obtaining  more  exact  knowledge  of 
the  variations  in  breast-milk  has  been  for  some  years 
keenly  felt  by  all  those  interested  in  the  nutrition  of 
young  infants.  The  decision  of  the  question  regarding 
the  ability  or  inability  of  the  mother  to  nurse  her  child 
has  so  frequently  to  be  decided  by  the  general  practi- 
tioner without  special  advice,  that  it  is  extremely  import- 
ant that  there  should  come  into  general  use  a  simple 
method  for  the  examination  of  breast-milk,  in  order  that 
infantile  life  and  health  may  not  be  jeopardized  by  con- 
tinuing lactation  under  circumstances  when  the  milk  is 
unfitted  for  the  child's  nutrition,  and  on  the  other  hand 
in  order  that  a  recognition  of  what  is  wrong  in  the  milk 
may  enable  the  physician  in  some  cases  at  least,  so  to 
modify  the  secretion  by  diet,  habits  of  life,  etc.,  as  to 
make  it  meet  the  requirements  of  the  child. 

Pioneer  work  in  the  study  of  breast-milk  has  been  done 
in  this  country  by  the  former  president  of  this  society,  Dr. 
T.  M.  Rotch,  of  Boston,  and  the  importance  of  his  work 
can  hardly  be  over  estimated.     But  not  every  physician  is 
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within  reach  of  a  competent  analytical  chemist,  and  not 
ever}'  family  can  afford  the  expense  of  such  analyses. 

It  is  to  make  the  results  of  such  work  available  in 
every-day  practice  that  I  have  been  experimenting  for 
the  past  two  and  a  half  j'ears  upon  the  subject  of  clinical 
milk  examination,  the  results  of  which  work  are  here  sub- 
mitted. It  is  therefore  the  purpose  of  the  present  paper 
to  set  forth  a  simple  means  of  breast-milk  examination, 
such  as  can  be  readih'  applied  by  any  intelligent  practi- 
tioner; and  while  not  pretending  to  the  accuracy  of  the 
results  afforded  by  complete  quantitative  analysis,  still 
for  practical  purposes  they  will  be  found  sufficient  in 
ninet)'  per  cent,  of  the  cases,  at  the  same  time  being 
as  trustworth)'  as  methods  commonl)-  in  use  by  the  gen- 
eral practitioner  in  the  examination  of  urine. 

During  the  last  twenty  or  thirt}^  }-ears  considerable  liter- 
ature has  accumulated  in  France  and  Germany  upon  the 
subject  of  breast-milk  examination,  but  up  to  the  date  of 
Dr.  Rotch's  work  nothing  had  been  done  in  this  country, 
and  practically  nothing  in  England. 

In  the  examination  of  breast-milk,  information  is  de- 
sirable upon  the  following  points  : 

Reaction  ;  specific  gravity  ;  microscopical  appearances  ; 
fat  ;  proteids  ;  sugar  ;  inorganic  salts. 

Reaction. — The  reaction  of  breast-milk  if  freshly  drawn, 
is  alkaline  in  the  great  proportion  of  cases,  seldom  neu- 
tral, almost  never  acid.  It  can  be  easily  tested  by  ordi- 
nary litmus  paper. 

Specific  Gravity. — The  specific  gravity  varies  between 
1029  and  1032,  the  average  being  103 1  at  /o^F.  in  a  good 
specimen  ;  abnormal  variations  are  seen  between  the 
limits  of  1017  and  1036.  This  may  be  taken  with  any 
small  hydrometer.  A  urinometer  will  answer  the  pur- 
pose, although  the  instrument  described  below  will 
answer  better,  since  it  can  be  employed  with  a  smaller 
amount  of  milk.  An  increase  in  the  fat  lowers  the  speci- 
fic gravity  ;  an  increase  in  the  other  solids  raises  it. 

Microscopical  Examination. — Although  much  less  impor- 
tant than  other  methods  of  examination,  this  is  still  useful 
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chiefl}'  in  the  recognition  of  colostrum  corpuscles  and 
foreign  matters  occurring  in  milk,  such  as  pus,  blood, 
epithelial  cells.  Observations  *■»  >' 

made  upon  the  size  and  num- 
ber of  the  fat  globules  have 
little  or  no  practical  value. 
Pu^,  blood  and  epithelial  cells 
appear  in  various  patholog- 
ical conditions  of  the  mam- 
mary gland,  and  their  recog- 
nition is  a  matter  of  impor- 
tance, since  if  present  in  an}- 
considerable  quantity  the}' 
make  nursing,  for  the  time  at 
least,  improper.  Other  signs 
of  disease  in  the  gland  or  the 
surrounding  tissues  are  usual- 
ly present,  so  that  one  hardl}* 
needs  to  resort  to  the  micro- 
scopical examination  of  milk 
in  cases  of  mastitis  to  show 
that  it  is  abnormal. 

Colostrum  corpuscles  are 
normally  present  in  milk  dur- 
ing the  first  week  of  lactation 
in  considerable  numbers. 
From  this  time  the}'  diminish 
rapidly,  and  their  appearance 
after  the  second  week  may 
be  looked  upon  as  patholog- 
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ical.  These  corpuscles  do 
not  seem  to  be  in  themselves 
important,  but  their  pres- 
ence is  always  an  indication 
of  other  changes  in  the  milk, 
not  }'et  well  understood, 
which  makes  it  disagree  with  the  infant.  The  causes  of 
this  colostrum-milk  are  man}'.  It  is  seen  occasionally 
during  menstruation,  also  in  cases  of  marked  ansemia,  and 
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frequently  as  a  result  of  strong  nervous  impressions  of 
any  kind,  such  as  fatigue,  grief,  fright  and  sexual  ex- 
citement. 

The  presence  of  colostrum  corpuscles  in  numbers  in 
milk  after  the  second  week  calls  for  a  suspension  of  lac- 
tation, at  least  temporarily. 

In  determining  the  composition  of  milk  what  we  most 
need  is  a  knowledge  of  the  proportions  in  which  the  two  ele- 
ments which  vary  most  widely,  viz.:  the  proteids  and  the 
fat,  are  present. 

Salts. — The  inorganic  salts  do  not  vary  much  in  their 
amount  in  ordinary  milk.  As  yet  but  little  is  positively 
known  of  the  physiological  effects  of  these  variations. 
The  salts  are  in  too  small  amount  to  affect  the  specific 
gravity,  and  in  the  clinical  examination  of  milk  they  may 
be  dropped  from  consideration  altogether. 

Constancy  of  Sngar. — The  proportion  of  the  sugar  is 
very  constant  in  breast-milk  under  all  circumstances. 
This  point  has  been  emphasized  by  all  the  chemists  who 
have  made  many  milk  analyses. 

In'fifty-seven  specimens  analysed  by  Pfeiffer  the  varia- 
tion was  less  than  one-half  per  cent,  from  the  average  in 
forty-four  specimens. 

In  forty-three  examinations  made  by  Leeds,  he  states 
that  the  variations  in  the  proportions  of  sugar  were  very 
slight. 

In  twenty-five  analyses  made  for  me  of  samples,  most 
of  which  were  selected  because  they  were  abnormal  the 
variation  from  the  average  was  one-half  per  cent.,  or  less 
in  twenty-one  of  the  cases. 

From  these  data  it  may  be  considered  established  that 
the  percentage  of  sugar  in  milk  is  remarkably  constant 
under  all  circumstances. 

Determination  of  Fat. — This  is  the  most  important 
feature  in  the  analysis.  Three  methods  for  estimating 
fat  may  be  employed.  The  first  depends  upon  the  fact 
that  the  opacity  of  milk  is  due  to  the  floating  fat  globules, 
and  the  estimates  of  fat  is  made  by  a  special  instrument 
designed  to  measure  the  degree  of  translucency. 


Holt  :    The  Clinical  Examination  of  Breast-Milk.    263 

Several  forms  of  apparatus  have  been  devised  and  are 
used  in  Germany  for  this  purpose.  One  of  the  best  known 
is  Vogel's  instrument,  but  in  my  opinion  it  is  greatly  inferior 
to  Feser's  lactoscope.  (See  Fig.  i.)  This  instrument 
consists  of  a  glass  cylinder  holding  about  three  ounces, 
from  the  bottom  of  which  rises  a  white  porcelain  stem 
A  marked  with  strong  black  lines.  Four  cc.  of  milk  is 
put  into  the  cylinder  with  a  graduated  pipette,  and  water 
is  added  gradually,  the  instrument  being  shaken  mean- 
while until  the  black  lines  on  the  porcelain  stem  are 
faintly  visible  through  the  milky  water.  When  the  proper 
degree  of  translucency  is  reached  the  percentage  of  fat 
is  read  off  at  the  level  of  the  water  upon  the  graduated 
scale  marked  on  the  cylinder,  e.g.,  water  up  to  a  certain 
part  indicates  four  per  cent,  fat  ;  up  to  another  three  per 
cent.,  etc. 

The  objections  to  this  apparatus  are  that  it  is  some- 
what expensive,  costing  about  $3.50,  but  most  of  all  that 
it  is  not  easy  to  know  just  at  what  point  after  the  addi- 
tion of  water  the  reading  is  to  be  made.  Without  instruc- 
tion in  regard  to  this  the  observer  is  quite  at  sea,  and  may 
easily  make  a  mistake  of  one  or  two  per  cent.  These 
objections  make  an  instrument  of  this  kind  rather  too 
complicated  for  general  use,  although  in  the  hands  of  an 
expert,  the  instrument  if  properly  made  is  an  excellent 
one  for  cow's  milk  but  not  quite  so  reliable  for  breast-milk. 

The  second  method  of  estimating  fat  is  that  first  pub- 
lished by  Marchand,  more  than  thirty  y5ars  ago.  In 
this  the  fat  is  separated  from  the  milk  by  means  of  ether, 
and  then  precipitated  from  the  ethereal  solution  by  strong 
alcohol.  Marchand's  apparatus,  modified  by  Conrad  to 
enable  the  test  to  be  made  with  a  smaller  quantity  of  milk 
is  shown  in  the  accompanying  cut.     (Fig  2.) 

The  test  is  applied  as  follows:  The  tube  is  filled  to  the 
line  M  with  milk,  then  four  or  five  drops  of  liquor  sodae 
are  added,  and  then  ether  up  to  the  line  E.  The  tube  is 
now  corked  and  shaken  strongly  fifteen  or  twenty  times; 
alcohol  of  ninety-five  per  cent,  strength  is  now  added 
up  to  line   A.     A  slight  excess  is  unimportant;  the  tube 
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is  now  tightly  corked  and  shaken  fifteen  or 
t\vent\-  times,  then  placed  upright  in  a  vessel  of 
water  at  a  temperature  of  130°  to  140*^.  The 
fat  globules  in  a  few  moments  begin  to  rise  rap- 
idly and  form  a  distinct  layer  at  the  top.  At 
the  end  of  half  an  hour  the  amount  of  fat  may 
be  read  off  on  the  graduations  on  the  tube,  and 

•'^  by  reference  to  the  accompanying  table,  taken 
from  Conrad's  article,  the  exact  percentage  of 

Q    fat  is  calculated  : 


* 


/ 


10. 
20 

30 

\ 


E- 


Degrees  Marchand. 

i 
I  ■ 

3 
5 
7 
9 
II 

13 
IS 
17 
19 
21 

23 

25 
27 
29 
31 


Fat. 
1.37  per  cent. 
1.49 

1-95 

2.42   " 
2.89 

3-35 

3.82   " 
4.28 

4-75 
5.22   •' 

5-56   " 
6.15   " 
6.61 
7.07 

7-54   " 
8.00 
8.47   " 


This  method  of  testing  the  fat  is  a  fairly  good 
one,  but  it  is  somewhat  complicated  and  seems 
liable  to  quite  wide  variations,  due  to  conditions 
in  the  milk  not  readily  understood  ;  certainly 
it  is  not  so  accurate  as  stated  by  Conrad  in  his 
monograph,  and  after  employing  it  somewhat 
over  two  hundred  times,  I  have  not  been 
wholly. satisfied  with  it. 

Neither  of  the  above  methods  have  seemed 
to  fulfill  the  requisite  simplicity  necessary  for 
general  adoption,  I  have  therefore  made  a  num- 
ber of  experiments  to  determine  whether  the 
volume    of  cream  rising  in  a  given  time  upon 


Fig.  2. 
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a  specimen  of  milk  bore  sufficiently  constant  relation  to 
the  percentage  of  fat  to  make  this  a  reliable  guide  for 
the  calculation   of  the  proportion  of  the  fat. 

The  cream  test  has  been  made  as  follows  :  A  glass- 
stoppered  cylinder,  graduated  in  one  hundred  parts  and 
holding  about  ten  cc.  is  filled  with  milk  exactly  to  the 
upper  line  marked  zero.  A  pipette  should  be  used  for 
the  last  few  drops,  care  being  taken  not  to  allow  the  milk 
to  run  down  the  inner  side  of  the  tube  since  this  obscures 
somewhat  an  exact  reading.  The  C}'linder  is  then  corked 
and  allowed  to  stand  for  twenty-four  hours,  as  nearly  at 
70°F.  as  practicable.  A  variation  of  a  few  degrees  on 
either  side  of  this  point  is  unimportant.  If,  however,  the 
variations  are  wide  the  rapidity  with  which  the  cream 
rises  is  somewhat  modified. 

It  is  important  that  the  milk  should 
be  freshly  taken  and  handled  as  little  as 
possible  ;  also  that  the  graduated  cylinder 
should  be  scrupulously  clean,  otherwise 
the  milk  will  often  sour  before  the  cream 
has  had  time  to  rise.  This  is  particularly 
true  in  summer.  After  twenty-four  hours 
the  percentage  is  read  off  upon  the  gradu- 
ated cylinder. 

Fig.  3  shows  the  shape  of  the  cream  e. 
at  the  top  of  the  tube.  The  percentage 
is  to  be  read  off  between  the  points  A  and 
B,  and  not  between  c  and  D,  since  the  lat- 
ter will  make  an  error  of  from  one-half  to 
one  per  cent. 

In  the  great  majority  of  the  cases  the 
lower  line  of  the  cream  BE  is  sharph'  de- 
fined at  the  end  of  twenty-four  hours.  If 
this  is  not  the  case,  the  milk  should  stand 
for  six  hours  longer  before  the  reading 
is  made.  In  rare  cases  at  the  end  of 
twenty-four  hours  only  a  small  amount  of  cream  has 
risen,  and  the  whole  column  of  milk  is  nearly  of  a 
uniform    white.     This    is    due    to    some   condition   which 
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has  prevented  the  cream  in  rising  with  the  usual  rap- 
idity. Under  these  circumstances  also,  from  six  to 
twelve  hours  additional  are  required.  These  are,  how- 
ever, very  rare  exceptions.  In  nearly  all  the  cases  at  the 
end  of  the  twenty-four  hours  the  lower  line  of  the  cream 
is  sharply  defined  and  the  milk  at  the  bottom  of  the  tube 
has  become  translucent  for  an  inch  or  so.  It  is  these  con- 
ditions which  are  to  be  secured  before  the  reading  is 
made,  and  it  is  only  very  exceptionally  that  more  than 
twenty-four  hours  are  required. 

Relatio7i  of  the  Cream  to  the  Fat. — By  comparing  the 
percentage  of  cream  with  that  of  the  fat  as  determined 
by  chemical  analysis  of  the  same  specimen,  it  has  been 
discovered  that  the  ratio  of  the  cream  to  the  fat  is  very 
nearly  five  to  three. 

The  following  table  shows  the  percentage  of  cream, 
the  amount  of  fat  as  calculated  in  this  manner,  the 
amount  as  determined  by  chemical  analysis  and  the  size  of 
the  error  in  twenty-four  cases: 


Ckeam. 

Fat  (Calculated) 

Fat  bv  Analysis. 

Error. 

I 

3Vo 

1-8% 

I -3570 

■457°  + 

2 

6 

3-6 

3-31 

.29     + 

3 

7 

4.1 

3-86 

.24    + 

4 

4 

2.26 

2.68 

.42    — 

5 

2-5 

1.50 

1-23 

.27     + 

6 

6.5 

3-9° 

4.04 

.86     + 

7 

5 

3.00 

2.78 

.22     + 

8 

3 

1.80 

1.52 

.28     + 

9 

3 

1.80 

1.74 

.06     + 

10 

6 

3.60 

3.62 

.02    — 

II 

4 

2.26 

295 

.69    - 

12 

7 

4.20 

423 

•03    — 

13 

6 

3.60 

3-48 

.12     + 

14 

3-5 

2.10 

2.12 

.02     — 

15 

5 

3.00 

3.78 

.78    - 

1 6* 

4 

2.40 

2.79 

•39    — 

17 

5 

3.00 

3-51 

•39    — 

i8 

2-5 

1.50 

I.S4 

.04    — 

19 

4 

2.26 

^.26 

.00 

20 

3-5 

2.10 

2.17 

.07    — 

21 

6 

3.60 

2-97 

.63     - 

22 

6.5 

3-9° 

3-53 

•37     + 

23 

5 

3.00 

3- 13 

•13    — 

24 

5 

3.00 

4-51 

^•5i    — 

*For  cases  16  to  24  I   am    indebted   to  Dr.  Charles    Harrington     of 
Boston,  who  made  the  analyses. 


Holt  :    TJie  Clinical  Examination  of  Breast-Milk.    267 

Thus  in  fourteen  of  these  twenty-four  cases  the  error 
was  less  than  three-tenths  per  cent.  In  only  five  cases 
was  it  greater  than  one-half  per  cent.  In  only  one  did 
it  reach  one  per  cent.  In  all  but  two  cases,  Nos.  12  and 
13,  the  cream  was  read  off  at  the  end  of  twenty-four 
hours.  In  these  two  tests  which  were  made  on  the  same 
day  for  some  unexplained  reason,  the  cream  was  very 
slow  in  rising  and  thirt\'-six  hours  were  required  before 
the  conditions  mentioned  above  as  necessary  were  obtained. 

It  follows  from  the  above,  that  when  carefully  made 
the  volumetric  cream  test  gives  a  very  approximate  idea 
of  the  percentage  of  fat  in  breast-milk,  and  that  this  is 
accurate  enough  for  all  practical  purposes. 

Variations  in  Fat  and  Proteids. — In  striking  contrast  to 
this  uniformity  in  the  sugar  are  the  wide  variations  met 
with  in  the  fat  and  proteids,  as  is  shown  by  the  following 
table  : 

VARIATIONS    IN    FAT. 

From  43  analyses  by  Leeds' 2. 11   to  6.89  per  cent. 

"  "  Koenig 1.71  to  7.60     "         " 

"     29  "  "  Personal^   1.12  to  5.02     "         " 

VARIATIONS    IN    PROTEIDS. 

From  43  analysis  by  Leeds' 85  to  4.86  per  cent. 

"  "  Koenig 57  to  4.25     "         " 

"     29         "  "  Personal* x.io  to  3.62     "         " 

It  is  just  these  wide  variations  in  the  composition  of 
milk  that  are  important  for  the  practitioner  to  recognize. 

Estimation  of  Proteids. — There  is  no  known  method 
of  determining  directly  the  percentage  of  the  proteids  in 
milk  by  a  clinical  examination.  Nothing  short  of  a  full 
chemical  analysis,  and  that  by  an  expert,  can  be  looked 
upon  as  absolutely  accurate.  It  is  possible,  however, 
from  a  knowledge  of  the  specific  gravity  and  the  percent- 
age of  fat  to  make  an  approximate  calculation  in  regard 
to  the  percentage  of  proteids  ;  enough  to  determine 
whether  in  a  given  case  they  are  near  the  normal,  or  in 
very  large,  or  in  very  small  proportions. 

liT/f^iVa/iVcWJ-,  July  21,    1883. 

*The  greater  part  of  the  analyses  were  made  for  me  at  the  Chemical 
Laboratory  of  the  College  of  Physicians  and  Surgeons,  New  York. 
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From  the  fact  that  the  proportion  of  sugar  is  so  nearly 
constant,  and  that  the  inorganic  salts  are  in  such  small 
amount  we  ma}'  for  clinical  purposes 
consider  the  specific  gravity  as  mod- 
ified solely  b}'  the  fat  and  the  proteids. 
Supposing  now  the  proteids  to  re- 
main the  same,  if  the  fat  is  high,  the 
specific  gravity  will   be   high  ;  but  if 
^^  the  fat  is  low  the  spe- 

•   cific  gravity  will   be 
low. 

Supposing  now  the 
fat  remains  constant, 
if  the  proteids  are 
high  the  specific 
gravity  will  be  high; 
if  the  proteids  are 
low  the  specific 
gravity  will  be  low. 
If  therefore  the  fat 
and  the  specific  grav- 
ity are  known  the 
proteids  may  be  es- 
timated as  follows: 

If  the  fat  is  found 
to  be  high,  e.g.,  eight 
to  ten  per  cent,  and 
the  specific  gravity 
is  high,  e.g.,  1033 
to  1034  we  may  as- 
sume that  the  pro- 
teids are  also  high, 
otherwise  the  exces- 
sive fat  would  bring 
the  specific  gravity 
below    the     normal 


JC 


Fig.  4a. 


Fig.  4b. 


average. 

If  the  fat  is  found  to   be   low,   three   to   four   per   cent., 
and  the  specific  gravity  high  we  may  assume  the  proteids 
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to  be  nearly  normal,  since  the  high  specific  gravity  is  ex- 
plained by  the  low  fat. 

If  the  fat  is  high,  and  the  specific  gravity  low,  the  pro- 
teids  may  be  assumed  to  be  normal,  since  the  variation 
in  the  specific  gravity  is  explained  by  the  low  fat. 

If  the  fat  is  low  and  the  specific  gravity  is  low,  the  pro- 
teids  are  also  low,  since  otherwise  the  low  fat  would  make 
the  specific  gravity  above  the  average. 

Of  course  it  is  only  the  wide  variations  of  the  proteids 
which  can  be  recognized,  but  these  are  the  most  import- 
ant in  practice. 

The  application  of  the  foregoing  principles  will  readily 
be  seen  by  reference  to  the  accompanying  table.  It  has 
been  constructed  from  an  experience  with  these  methods 
in  about  four  hundred  samples  of  milk. 


SPECIFIC  GRAVITY 

70°  F. 

Cream — 24  Hours. 

Proteids —  Calcul.\ted.) 

Normal  average. 
Healthy  variations. 

Unhealthy       " 

1. 031 

1.028 — 1.029 
1.032 — 1.033 
Below  1.028 

Above  1.033 

1% 

8%— 12% 

5%-6% 
High    above  10%) 
Normal  (5%— 10%) 
Low    below  5% 
High 
Normal 
Low 

■.5% 

Normal  (rich  milk) 

"      (fair  milk; 

"      or  slightly  below 
Low 

Very  low  (very  poor  milk) 
Very  high  [very  rich  milk) 
High 
Normal  (or  nearly  sa) 

MetJiod  of  Determining  the  Composition  of  Milk. — This 
may  briefly  be  summarized  as  follows:  The  specimen 
taken  should  be  after  the  breast  has  been  about  half 
emptied,  or  else  the  entire  amount  yielded  by  the  breast, 
since  the  first  milk  is  more  watery  and  the  last  is  richer 
than  the  average.  The  specific  gravity  is  taken  with  a 
small  hydrometer*  shown  in  Fig.  4  (b).  With  this  in- 
strument only  one  half  ounce  is  required  for  the  test.  The 
cylindrical  tube  or  creamometer*  shown  in  Fig.  4  (a),  is 
filled  to  the  zero  line  and  the  cream  read  off  at  the  end 
of  twenty-four  hours  with  the  precautions  previously 
mentioned.  The  percentage  of  fat  may  be  calculated  to 
be  three-fifths  of  the   cream.     The    knowledge    of  these 


*This  apparatus,  consisting  of  two  graduated  cylinders  and  hydrom- 
eter, and  printed  directions,  can  be  obtained  from  Eimer  and  Amend, 
i8th  street  and  Third  Avenue,  New  York  City.     Price  $1.60. 
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two  factors  enables  us  to  judge  whether  the  proteids  are 
nearly  normal,  very  high  or  in  very  small  amount. 

Special  attention  is  called  to  the  fact  that  neither  this 
nor  even  a  chemical  analysis  will  give  any  idea  regarding 
the  quantity  of  milk.  It  not  unfrequently  happens  that 
the  quality  may  be  excellent  and  yet  the  nursing  child 
doing  wretchedly,  because  the  quantity  is  very  small. 
This  is  to  be  determined  by  other  means.  The  most  re- 
liable symptoms  of  this  condition  are  breasts  which  are 
soft  and  flabby  at  nursing  time,  and  from  which  only  a 
small  quantity  can  be  extracted  by  pressure  or  the  pump. 
Long  nursing  i.e.,  thirty  or  forty  minutes,  before  the  child 
is  satisfied  should  also  make  one  very  suspicious  that  the 
milk  is  scanty.  Weighing  before  and  after  nursing  is  con- 
clusive. This  requires  scales  which  are  accurate  and 
sufficiently  sensitive  to  indicate  half  ounces.  Three  or  four 
observations  should  be  made,  at  different  hours  in  the 
day  before  a  conclusion  is  reached. 

DISCUSSION. 

Dr.  Charles  Harrington. — My  own  experience  in 
the  ready  method  of  determination  of  the  amount  of  fat 
in  milk  has  led  me  to  the  conclusion  that  Feser's  lacto- 
scope  if  properly  used  is  much  superior  to  other  instru- 
ments, and  to  estimation  by  the  volume  of  the  cream. 
The  instruments  which  depend  upon  the  liberation  of  the 
fat  like  this  and  several  other  lacto-butyrometers  as  they 
are  called,  are  so  unreliable  as  to  be  in  most  instances  of 
practically  no  value  ;  but  the  lactoscope  if  it  is  well-made 
and  properly  tested,  will  give  very  close  results,  particu- 
larly with  cow's  milk.  I  have  not  experimented  with  it 
much  wqth  breast-milk.  There  is  one  trouble,  however, 
about  these  lactoscopes  and  that  is  that  you  must  buy  about 
a  dozen  and  test  them  all  to  get  one  that  is  accurate.  I 
had  made  one  summer,  something  like  1,700  analyses  of 
milk  after  the  fat  had  been  determined  by  the  lactoscope, 
and  the  variation  shown  by  the  chemical  analyses  was  in 
the  majority  of  cases  very  slight.  Of  course  one  must 
establish  a  standard  for  onesself  as  to  how  distinct  the 
black  lines  on  the  porcelain  are  to  be  observed,  and 
therefore  he  should  if  possible  always  examine  the  milk 
in  about  the  same  conditions  of  light.     I  agree  with  Dr. 
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Holt  that  with  a  knowledge  of  the  percentage  of  fat  and 
the  specific  gravity  the  percentage  of  sugar  and  albumin- 
oids may  be  determined  pretty  nearly.  In  trying  to  get 
an  idea  of  the  amount  of  fat  from  the  cream  volume  1 
have  found  great  difficulty  in  many  cases.  I  recall  one  a 
short  time  ago  where  the  milk  had  stood  forty-eight  hours, 
and  showed  only  a  thin  wafer  of  cream  and  yet  contained 
four  per  cent,  of  fat.  It  showed  no  more  cream  at  the 
top  than  an  ordinary  specimen  of  pretty  thoroughly 
skimmed  milk.  That  was  a  cow's  milk.  Recently  I  have 
analyzed  a  breast-milk  where  there  was  also  a  very  thin 
layer  of  cream,  not  so  thin  as  in  this  case  and  the 
analysis  showed  it  to  contain  over  three  per  cent,  of  fat.  I 
should  think  provided  you  can  get  enough  of  the  milk  for 
a  test  conveniently — of  course  it  is  not  enough  to  take  4 
cc.  as  you  get  it  from  the  breast,  because  that  would  not 
represent  a  fair  specimen  of  the  milking — provided  you 
can  get  enough  for  a  fair  test  I  think  the  lactoscope  would 
give  better  and  quicker  results  than  the  cream  cylinder. 

There  is  one  other  objection  to  the  lactoscope  and  that 
is,  it  does  not  act  well  with  milks  with  a  very  little  fat  in 
them,  that  is  skimmed  milks  w^ith  about  one  per  cent.  It 
does  not  act  well  with  very  low  or  very  high  fats.  With 
average  fats,  two  to  five  per  cent.,  it  gives  very  approxi- 
mate results. 

Dr.  ROTCH. — I  think  Dr.  Holt  has  been  doing  some 
very  good  work  and  in  the  right  direction.  It  is  import- 
ant of  course  where  we  can  to  have  analyses  made.  Very 
often,  however,  this  is  impossible. 

I  think  the  remark  in  reference  to  the  colostrum  re- 
turning in  the  wet  nurse's  milk  is  especially  interesting. 
It  is  important  in  the  managing  of  breast-milk  to  remem- 
ber that  during  sickness  the  mammary  gland  seems  in 
some  way  to  return  very  much  to  the  condition  of  what  it 
is  during  the  colostrumi  period,  and  it  is  not  merely  of 
physiological  interest  whether  this  condition  takes  place, 
in  sickness  or  excitement  as  Dr.  Holt  described,  but  that 
the  elimination  of  drugs  takes  place  more  readily  during 
the  colostrum  period.  The  mammary  gland  is  an  excre- 
tory organ  then,  the  mammary  gland  of  the  human  being 
differing  from  the  cow  of  the  present  day,  not  from  the 
cow  of  the  Egyptian  period.  The  orignal  cow  probably 
was  for  purposes  of  secretion  rather  than  excretion.  Now 
it  is  excretory  rather  than  secretory.  The  cow  may  not 
be  affected,  and  yet  the  baby  may  be  made  sick. 
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Dr.  Bl.ACKADKR. — With  reference  to  taking  the  sample 
from  the  breast,  at  what  time  is  it  taken? 

Dr.  Holt. — The  printed  directions  are  on  the  accom- 
pan^'ing  card.  The  specimen  should  be  either  the  entire 
amount  from  the  breast  at  a  single  nursing  or  else  it  is  as 
near  the  middle  of  the  nursing  as  possible.  It  was  very 
surprising  to  see  how  far  different  the  results  were  where 
the  breast  milk  was  very  scanty.  In  one  or  two 
cases  the  cream  was  up  to  fifteen  per  cent,  and  yet 
the  children  were  losing.  The  milk  was  very  scanty  ; 
showing  that  under  those  circumstances  we  must  be  very 
careful  about  drawing  conclusions.  This  test  gives  no 
indication  regarding  the  quantity  of  milk.  Of  course  the 
same  care  has  to  be  taken  if  the  milk  is  to  be  analyzed 
chemically. 

Witl"i»  reference  to  what  Dr.  Harrington  has  said  about 
the  lactoscope,  it  had  seemed  to  me  to  work  pretty  well 
with  cow's  milk.  I  found  the  great  difficulty  until  I  had 
a  great  deal  of  experience,  in  knowing  where  to  read.  x\ll 
my  analyses  were  two  or  three  per  cent,  out  of  the  \\'ay, 
so  that  the  apparatus  put  into  the  hands  of  a  man  who 
does  not  discriminate  would  use  it  a  few  times  and  throw 
it  away. 

The  volume  of  the  cream  while  very  useful  in  breast 
milk,  of  course  is  a  very  uncertain  guide  in  cow's  milk.  In 
regard  to  the  breast-milk  it  has  seemed  to  me  to  be  a 
fairly  good  guide  for  practical  purposes.  It  does  not  pre- 
tend to  be  a  very  much  more  accurate  estimate  of  the 
amount  of  cream  than  the  ordinary  test  for  albumen  in 
urine  by  boiling. 


DR.  JOHN  AMORY  JEFFRIES, 

Born  Sept.  2,  i8£g.         Died  March  26,  i8p2. 

BY  HENRY   JACKSON,  M.D., 

Boston,  Mass. 

Gentlemen  of  the  Society: 

In  response  to  the  request  of  our  Society  it  is  my  sad 
duty  to  officially  report  to  you  the  death  of  Dr.  John 
Amory  Jeffries — the  first  death  that  has  occurred  amongst 
us  since  the  foundation  of  the  American  Pediatric  Society. 
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Dr.  Jeffries  is  well  known  to  us  all  by  his  valuable  con- 
tribution to  our  knowledge  of  the  summer  diarrhoea  of 
infancy,  and  it  is  my  desire  to  present  to  you  this  after- 
noon, a  short  sketch  of  his  life,  that  we  may  all  know  the 
wide  scope  of  his  labors  in  natural  history,  in  the  science 
and  in  the  practice  of  medicine,  that  from  a  more  com- 
plete knowledge  of  his  work  we  may  the  better  appreci- 
ate the  great  loss  the  Society  suffers  in  his  early  death. 

He  was  an  indefatigable  worker,  with  an  energy,  un- 
daunted by  any  obstacles.  The  last  day  that  he  was  out 
after  passing  the  morning  on  the  couch,  he  drove  into  the 
country  in  the  afternoon  to  see  a  patient,  and  that  night 
read  before  a  medical  society  a  paper  which  he  consider- 
ed the  crowning  effort  of  his  practical  and  literary  labors 
in  his  special  field  of  neurology. 

Dr.  Jeffries  was  born  in  Milton,  September  2,  1859.  As 
a  boy  he  was  very  fond  of  the  pleasures  offered  by  a  life 
out  of  doors;  also  on  account  of  a  severe  illness  in  boy- 
hood, it  was  necessary  for  him  to  spend  as  much  time  as 
possible  in  the  open  air.  As  a  result  of  these  factors  he 
devoted  a  great  deal  of  time  to  natural  history,  taking  up 
as  a  special  branch  the  anatomy  of  birds.  He  was  always 
loyal  to  this  his  first  love,  and  has  said  to  me  many  times 
that  he  felt  his  best  scientific  work  had  been  done  in 
ornithology.  As  a  result  of  his  labors  he  had  a  valuable 
collection  of  anatomical  and  pathological  specimens  of 
birds,  while  he  published  in  various  journals  of  natural 
history  a  large  number  of  articles  on  ornithology.  His 
published  articles  on  ornithology  number  forty,  of  which 
thirty-seven  were  published  between  1879  and  1884.  Many 
of  these  articles  are  short,  but  most  of  them  are  original 
observations. 

Before  he  entered  the  medical  school,  he  was  offered  a 
position  in  the  Smithsonian,  a  great  honor  for  so  young  a 
man. 

Dr.  Jeffries  was  graduated  from  Harvard  College  in  1881, 
and  from  the  Harvard  Medical  School  in  1884.  At  the 
Medical  School  his  previous  scientific  training  in  ornithol- 
ogy enabled  him  to  meet  the  intricate  and  obscure  medical 
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problems  with  a  head  capable  of  fair  and  often  apt  criti- 
cism. He  went  abroad  in  the  Autumn  of  1884,  and  pass- 
ed about  two  years  in  perfecting  his  medical  education. 
Much  of  his  time  he  devoted  to  the  study  of  pathology 
and  bacteriology  in  Vienna  and  Berlin.  He  followed  with 
much  interest  and  profit  theclinical  exercises  of  v.  Jacksch 
at  that  time  first  assistant  at  Nothnagel's  clinic  in  Vienna. 

On  his  return  home  he  at  once  began  the  practical 
work  of  a  physician,  as  a  district  physician  of  the  Boston 
Dispensary.  From  the  beginning  of  his  work  he  kept  full 
notes  of  all  his  cases;  this  rule  he  followed,  whether  the 
case  offered  at  the  beginning  any  evidence  of  interest  or 
not.  Most  of  us  have  felt  the  need  of  such  a  practice 
when  some  apparently  simple  case  has  turned  out  to  be  a 
rare  one,  or  perhaps  we  have  wished  to  collect  a  large 
number  of  cases  for  reference. 

His  leisure  time  was  spent  in  the  bacteriological  labora- 
tory and  here  especially  his  scientific  studies  were  of  great 
advantage  to  bim.  As  a  worker  in  the  laboratory,  his 
technical  skill  was  incomparable;  he  had  great  power  in 
laying  out  and  completing  original  research.  He  always 
finished  one  piece  of  work  before  he  began  a  second,  and 
his  conclusions  were  based  upon  careful,  painstaking  in- 
vestigation, in  which  each  step  was  proven  to  his  satis- 
faction. His  advice  was  often  asked  by  the  men  who 
worked  with  him,  and  it  was  always  given  cheerfully  and 
freely. 

Soon  after  entering  into  practice  he  took  up  neurology 
as  a  special  branch  and  was  made  one  of  the  physicians 
in  the  department  for  nervous  diseases  at  the  Boston 
Dispensary. 

In  1888  he  published  an  article  on  the  "  Antibactertal 
Action  of  Iodoform,  "  in  which  he  proved  that  while  iodo- 
form is  not  a  germicide  that  it  has  a  marked  inhibitory 
action  on  the  growth  of  micro-organisms;  this  point  had 
not  been  demonstrated  in  the  previous  work  of  Heym  and 
Roosing. 

In  the  same  year,  besides  several  contributions  of  minor 
importance,  he  published  an  article  "On  the  Sterilization 


Jackson:  Dy.  John  Amory  Jeffries.  275 

of  Milk  and  Foods  for  Infants."  In  this  paper  he  gave  in 
detail  a  large  number  of  experiments  as  to  the  steriliza- 
tion of  milk  in  the  household.  This  was  an  original  paper 
of  great  value,  embodying  at  that  time  practically  all  that 
we  have  known  up  to  a  very  recent  date.  One  practical 
point  he  especially  emphasized,  namely  that  milk  should 
be  sterilized  early,  before  the  formation  of  the  chemical 
products  dependent  upon  the  growth  of  bacteria. 

In  1889  he  published  numerous  articles. 

"  Reaction  of  the  Blood."  "  Creasote  in  Certain  Gastric 
Disturbances."  "  On  a  Good  Bread  for  Diabetics."  "  On 
Pain  in  the  Small  of  the  Back  and  Thighs." 

The  titles  alone  of  these  papers  show  the  wide  scope  of 
Dr.  Jeffries'  work.  The  next  two  years  brought  forth  his 
work  on  the  summer  diarrhoea  of  infancy.  In  this  important 
paper  he  arrived  independently  at  the  valuable  results 
obtained  by  Booker,  Baginsky  and  Escherich,  while 
he  supplemented  their  work  by  a  careful  series  of  experi- 
ments on  animals.  This  article  was  written  in  January 
1889;  the  only  addition  which  has  been  made  to  our 
knowledge  of  the  subject,  is  the  result  of  Vaughn's  work 
on  the  ptomaines,  produced  by  the  bacteria  cultivated 
from  the  dejection  of  diarrhoea  cases. 

As  a  critic  Dr.  Jeffries  was  always  sharp,  rarely  severe. 
He  never  would  acknowledge  the  truth  of  any  statement 
made  until  he  could  for  himself  see  the  proof  of  the  point 
maintained.  He  always  looked  with  doubt  upon  the 
scientific  work  of  his  associates,  but  he  applied  to  his  own 
work  a  criticism  as  severe. 

His  published  articles  number  fourteen.  His  private 
records  of  cases  observed  are  contained  in  several  volumes 
of  letter-paper  size,  closely  written. 

Many  men  are  Dr.  Jeffries'  equals  in  some  of  the  spe- 
cial branches  of  medicine  to  which  he  devoted  himself, 
some  his  superiors,  but  on  taking  into  consideration  the 
wide  field  in  which  he  was  an  able  worker,  few  men  are 
his  equals,  and  I  think,  that  without  the  prejudice  of  a 
personal  friend,  I  can  say  none  are  his  superiors. 
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I  would  offer  to  the  Society  the  following  resolutions 
relative  to  Dr.  Jeffries'  death: 

1.  That  the  American  Pediatric  Society  appreciates 
deeply  the  sad  loss  which  the  early  death  of  Dr.  John 
Amory  Jeffries  has  brought  to  the  profession  at  large  and 
to  this  Society  in  particular. 

2.  That  the  members  who  enjoyed  the  privilege  of  a 
personal  acquaintance  with  Dr.  Jeffries  feel  in  his  death 
the  loss  of  an  upright,  pure  minded  man  and  a  true  friend. 

3.  That  the  American  Pediatric  Society  would  extend 
to  the  family  of  Dr.  Jeffries  their  warmest  sympathies  in 
their  sad  bereavement. 

Dr.  Adams  moved  the  adoption  of  the  resolutions. 
Carried. 

Dr.  ROTCH: — In  regard  to  the  work  of  Dr.  Jeffries.  It 
was  a  work  which  was  something  very  much  connected 
with  clinical  work  and  that  of  our  Society.  His  bacteri- 
ological work,  such  as  he  did  aiding  me  in  my  article  on 
Infant  Feeding,  I  think  is  of  great  value  to  the  profes- 
sion at  large.  I  had  spoken  to  him  about  continuing  that 
work  shortly  before  his  death,  to  give  some  resume  of 
what  had  been  done  in  the  past  few  years,  something  to 
help  the  clinical  teacher  in  his  work.  That  he  had  done 
in  one  or  two  papers  and  promised  to  go  on.  I  hope  his 
cloak  will  fall  on  Dr.  Jackson's  shoulders,  and  that  he 
will  continue  his  work. 
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